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1 fc £ g^g-tSSH&T* S 0 ^ ? / 6 6 

3r^. 




(2) 



# 10-223249 



mmnn mmMizimmm&z&v. wmmtz 

[ tMif 2 ] fft fflm±^m£ . mt b»k^ t 

^m±-tm^®±^x%mmn 1 lea^^m* 

[ mmn 3 ] mmn 2 §mKmmmmm?i> ~> x . 

zmmmt tx^ttzmmxh 0 , 
mmmmm±^mi , mi e£j&*^4 t § *^iJfcfSiE 

[ mmn 4 ] it 3 rataaft«ffi§gK-?& «> t . 
■ wmtfrmb . 

[ mm 5 ] mmrjia -m8tfc*mtfx ? j 
x% h mmn tfA tmmmmmm., 
[ mmn e ] mtimm±^a , mmi&*tf&. t 
a mmimzmmt & tmmu* t> mvm*z -r s 
*b^¥Sts> 5 it 2 faa^^sm^^. 

[ If *H 7 ] fflE*^#&tt . frlEifiWi t h 

mx% h mmn e mt<mmwmm. 
i mmn s ] mm&m&mi , mm^m^ t & 

rmm^h tfzmx^mh h mmn e ie©^ 
[ it mn 9 ] n mn s §m^mm^mx$> -? x . 

ltflE^'xWA#litJ:-oTlulE^x^rt^a5i^l.|tr 

ms&.ant. mmimm^imKm^zmLtz&m 
mmizm^^&tzMzimfzMMmwfr?>mftZfiz> 
ffi#xxfo&mmwmm> 
[ mmn 1 0 ] msm^±^mt . mfE£j£*a*£ 



m Lxm%-t&<?)$:®±~t&m%®±^mx'h& mmn 

immni 1 ] mmm±^mi. mi&m.&z. 
t h mmmzmmti xxmizm t>ti. #x?mm 
•t zsmzmfc L^*mrnim%Mm^xfc h 
mmni owswmwmm. 
mmn 1 2 ] mvmmm* , mt^m^^ t 
hnm&izmm-htfxfiM?>fomffiizmirt>tit:* >/ 
y^mmxhmmni i§m<omm&. 
i mmn 1 3 ] mie^/k*^ t h wmmmmx 
fohmmn 'iw&rtimwmm.. 
mmn 1 4 ] r^-jv^mmmkwmh ix 

mmni 5] WsmmizimmcDimzmf. mm 
mxh-ox, 

h tfxmmzti 1 ^-c^ L£**&*£fl? ® t , 

1 6 ] ^m\mzmmmm%ii. mm 
izitwmzmi-mitxxcoimz^fx, 

Iff E€m ft^.RtEt J: 0 t !> tjgjgg-f 

ii^titzm^com^m^m^tiim^^mm 

[0001] 
[0002] 

[«*ok»] immmmi,z&^xmm-&wm& 
K&fcx^x&fckP^i imtnzn, mmm>t>M 
&zti&$x^ [ mtp$:7mmm$itz 0 . m%*x 
mmm^&Ltz o-r h . mrt , ^jfeK*** t i»mm 
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[0 0 03] 

H 2 -» 2H + + 2e- 
( 1/2) 0 2 + 2H + +2e- -»> 
H 2 + ( 1/2) 0 2 H 2 0 

[0004] ( i ) ^(±ry- h'ffltfcttSRiG, 
(2) S(i*y-b*fflfc:tift5RKSS*)t. »4mM 

£ttT(2 ( 3 ) iet^-tREABtfftS o ZCO i a 
mM^^RJE^itff T X? V - h*ffl"Cfi£j£*#Si 
L l> to . Wl2ili!/ £ Pffl $ ti h Mikffiffx iziiZco 
£5%?m*fr&%&ymmti s 1t£ti&Zk£%:& . i 

tz , mmttwmwmwmz&^xiiv- muz 
mx, a?itfft*iijft4t^w ! w. c 

(OX o =5r«fc-f »4mM*^#^Six^S§« 
i%Mg£mttt^^*MMi#i til Z k 

[0 0 0 5] ±IELfe*BfoK(±, 4Iffi}l^jffe£#it 

m&Rimr-tt> ^tixhfMxmmti . z co x ? 

t>iih Z k t=5r 0 , *ISU:±Jfcicfc J: 

*itf*6tf £>tL&^ fct^f Li 3 . bfctfoTfl£* 

iliS Lfc#xSafc£ ®fi&Wdra& L TilS Lfc±j£ 
■tS*#88SLT Li a eotBEfOtft^flftfii: LT . se 

mm*. mmmmmmwMi. mwmm&m 

h mmmm ^Kx^htK z ^<%m^mmm<o 
mm rmm^LxL£ocom±-t&tMz^ mm 

t^s mt&. mm^e -22385 . 
zcox o^mmmmmmxn. fmm&coim<o&±m 

fSatWSfc^tt (Bt-ft^'-X) £JEB£LT&ffl*»#> 

fmmm&w ±mz*>mi&t)mT tfzm^z t . 

7j<^a«^T"iSISLT L i 3 Z k 



- ( 1 ) 
H 2 0 ■■■(2) 

- (3) 
[0007] 

[I^WLi/t^iiM] L^L£^i/ Sfaf&i*r 

tiMtzftftim <zk immx% &t^r> mmm & . 

J^Kt^jaESfU £ k lz%&£>\ z?)X o %mM<offiii 

Ztifz^mzX iXhmZMfLm^. Z^X o fc&jSL 

«ftT Li ddfct^D. mtZMi "if" L i 5 ^-ix^' 

gm^llr^tttfft^ t O t IX t , ^ia^ffiTA^F 
Li^HttIf^ggrtT-'*^il^LT Li d i t i# 

[ 0 0 1 ' ^ ] t , ' , J± 1 M I ^| HlHrWffl^'i ^ 

j»*Mfei _ Sfcft«fll^*IStt'6 ^ k {z X *) mWtfJzM 
ittX Li 0 , $ aiESfflB^t^S^SD^ 

9 /-eft . ^wfi^±%±(f B^t^i ^ia* 

^LT Li 3 o fiUJiHHLfciat, «SJPHim*^#EfJ 

m?iWK fo&vumv^xit 0 zkmtmmk 
lx, ^mmmzmv^xLt^tzmzmmtu x 

fz» 

[0009] *mi<omnmmt5£Vfmw®gm 

mfrk&ftZtL&Mttfxnffi&folz&^X. !rm&<7)1& 
?1^T«7K^SISLT^&g^f'Li 5 
^^ffiiht-|>C:t^@e^tLT5:§^, ^tO^&So 
tz. 

[0010] 

mmmi,ztemm£i!^mik#xi7)im$:%tfx . m 
mmuBizx o mmrnnmmmmwxh - t , 

iff EttM ft^R.tE!c X ±^K^ t^TOM^^I" 
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toon] ®±<7)i o izffif8.ztitz*%mcommwm 
mm*, mmmumm^im^f. msaazawm 

^ommmn^, c\<nm%it¥Kmz£nx>m?w$L 

[0012] t\<?> x owmnmiMmzxtiis . mmm 
mmm(0Mm.w±^z9mmH&rLx i , 

H» L * a ; fc *ftflrv \ Uci^t, i$elSKflW« 

imt&ztm<. wmmmmx # & . § 1 1 . 

[0013] ^Bj^^i^^fcuT, miew» 

[ 0 0 1 4 ] £«o J: a IfrlM* 
Kitt S - 1 £ J: o T , !9IEXr^SSa»**HBi 

fans L=5rv^». aa»ft , r^^a[»&s:?»(3*«^-& 
[0015] j: d^»4m?fi^tfc^-c, m%m 

arc**. 

[0016] M±<?) i 5 tffifig^^jSS^m^SJi, 

zcommt^mzxnx^iif/^th 

[0017] icoX v^fmWt^Uiz Xtiif. T)Va 
*f i rot E#xifJ& £*5 wc T)Va~)V3kmbm*^ 

^zhimiXlto^ktfft^, ifc, 4lfi*<7)80e 

Mr ij t lt mmmz mm tx^&tzfo, zmazmm 
titMMm±mmmzmmt&&m>%< , it 



[0018] JilBffl^&fi^^Mm^Etfc^T, 

-gut. igjKM*^t?iEra&^-rso^-ri>* 

t ^^L^ET^LTfilEilftO^tfi^ 

■ t?iE4ij£7j<#4iti>msfiij(.cff^t 
[ o o 1 9 ] ? ^m^mmmmmrnxn. mie 

IMM^^BulE»4^4i^l>o^t-|>7Kfc^ 

sitiw&c*. ■ msm&%mzvmztix . mam 

[00 20 ] c\coX o fefcK<089S*l!6±-tSfcft 

zh&zt%<mmmcr>*mizm^t>ti. £m«m 
m±m&tzMzMmwmkt,zmmzti& z t m 

mmm<vw&&±mzi?m&tfi&T ttzm^z i>m& 
ixitoztm^* 

[oo2i] ttz. z\z\x\ mi7)va-)v?kmt7m 

t-ttur, mmmzimtmm^fctmwmt 
Lx'mm* 9 s-jvzm^h c t h . mnnm 
tizmi-zmizwrnm^tm-t-h mt ix , a 9 
;-)v*®mlx*m ■■'-i-ttmmtfxz&m-t&im 
itmimtixte^.. mmtLxxf ;-fr*m^& 
c\bizx^x. n%\,z-#m*mmh - 1 vxz & . 
t o o 2 2 ] ttz, xmimmnmmizis^x . m 
mssm±^mi . m la^K^* t h %wmzwm 
h 0xMm^mm^Km^th7Km^^xh h 
zttixi>£\\ 

[oo23]doj;5 tcmmmm^wxn, mm^.m< 
jmi&nw&izffl&t&tfxtimftiz&^x . frfE* 
z\tizx ^xmm#y4mmmi£.$L 

Atfffl£LXL&o<?)Z®}±-f&. z\(0i. o 

^sk^ ^ $ 5 fc*f> . wmx a 7, vim * ft 
\zmk$hz\htfx%h a 

[ 0 0 2 4 ] d CT\ f?fE*l&£^fi, WIE»J<^ 
[0025]C^j;d ^»4mMT1±. HfrlE^M-ft^R 
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1 A - ,S,ri _ L f*S -iffe^iiT 

[oo26]it, mmm&ffii. me&mtmi 
l i>msiitgM^i> ^jssfttti v . Miasm 

S ^S^'X^aji^^S^X WAIST'S) SffiJSi: LT 

[oo27]^<7)«t'5 ^mf^^vrnxn, buIE£j£* 
l smaiwf^-rs^'x^f^fcfc^T. mmm 

s ; h . z. zx\ mmxximmm 

[oo28];^j:a wm*m%tct> -> x . met*, 
m-i msm^^t. wmm^nm^imKmzm 

[0029];^J:a &JM^«?i§IMT1i. 3Mbie*&» 

7mco^wRmzmu^m±-mm^mzn< . w 
t , mie#x»»£ - 1 #t§ § . 

[0030] St. ^BJo^m^^^fc^T. m 

[0031] zcoxdtcmmmm^txn.. mmjs* 

Jfcfc#i§® LT Lid o£ KiiLf § - 1 ti-oTlafE^f 
*m#H£LTLi'3<0£fi&itS-&. dcoiot, * 
J&7R*«rtTi§ ® LSr^fcib, S£#WT«*^<Sfe 
LT L i t ^>m*«UWS«-* i >>v' 

T'§ l> . 

[ 0 0 3 2 ] £ £ T\ mmm±^mit. fffE^fiSc* 

fohM$Lt~thZbtfX"%h a zmttm&t-thz. 



[0033] c\zx\ m&m&^ffii. mm^aff 
£ l mmmizim-t & xxmnmmizWLn ^z 

^mmmmmmxn, wmzm&ftx'mm l^^bs* 

&ziz. ^mmmzx-ox^ ^^^mmmzm-ox 

9mi^mrLtzt^z i , *^*i±^ v >-^mx- 
mi-thtznx'h o . A'x^mmi-^rmmu^tL, 

© lt »^t l s a z\ t 
[ o o 3 4 ] ^mcomfm&mm^tiv^x , m 
m&fc&QL t&nmmwmmx-fc izkbtxh^ 

[00 3 5 ] *^BJtom 1 tO^S^fi^tO^iSISffi 
ih^ii. T^3-;^MbJ<S&JE»4t LT^figL 

L 5 MM^ff M-f-|> ^SIEB&t^ LT , 

too36]^coj:d ^mmmmm^mmm±if 
mniza^x. ffliE&fcWi. n»4T^sttriEr;L3 

mi^z i . MIE^^S^rtTlulE^K^miS LT 
?TJ?^KS$*, 4^i5^^4LT Li o ZkiM:\.\ 

ioo37] tfz. *mim2<mmsmm.<7)m8& 
m^±^ma. mmmwmMmmm. rnmrn 

mx-h -o x . miinuit^miz i o l s « 

SI t« S tfxiffiffifcfc v ^ L/i}»J<&If w 
L. iwiEjl^m?fi^g<7)Ste0^il:B#t(±, mieifWL 

[oo38]c:^j;d %mmmmms&mffi}£% 

S„ L/i^^T. lulE?^^]*^^7K(±^*§tiTL 

i v \ m\wmm<omm±* mmm&TLtz® 

£t,z t . l[IE^^S#^T"MIE#ifi£7j<^<i|g LT^SiE 
^IB-n^iLTLi 3dt^\ 

[ o o 3 9 ] *ii^<os3 <o«m«m^a«»rj& 

t;(±HS^^^I.gS^x«fitte^g(tT. mMlt^ 

mx-fo ^ x , mmmmKUz «t o 4d^**% l s i: 

«CfMt; -Mtfiprtn^i <T fi a " K^ffi 1 1 
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[0040]£<DJ:-3 ^JlPm^gO^<Sg|!S±^r 
St J; ii(4, MB^jt*^ t &m«=»f £ #x 

ft, fifB^II&ft^jfcRte, HiK&^fcJoT 

Ltzm^z h . mmxmftTmdM&fcffmii ix 

[0 04 1 ] 

[miem&mm v.mmitz*^mm$L - im 

t> Mz-f l tzMz . lilT*f|BJ«Mfi«^B2r 

mmmmmwio^ mmmmmw)W±mz 

(4, £j^££*t-£Itffc##*«Diffl»fc:** LTJSM 

x% h*9j-)v*m&L. w&^w&smz.* 

i ^ . a -r , B&mrasii i o co^mmz^ 

[0042] ^mms* ion wnm&fflgM. i 
2 , 1 6 , 2 o . mm^3 o t& 

*. Mzwmmxhh -Mt , i 6 

Sf^T/RfSU >y 1 5r 0 . »HI?ft2 0 (c 

[0043] WSmwmm l 2 (4, y y y-/L-y y? 
I3h, *-^^y-;^y^i4f:*flli.Tv^4. ;>< 

?J-)V?y7 1 3(4. M«MIIBmfc&£*?y' 

4(4, *fc-x^/-^fc*«2 : 1 (#=wib) <ms? 
ms i tz?^ 9 j -ivmm&m&th ?y??foh« 

A9 J-1V9V9 1 3fc*- ^/-^y? 14 is (4 
OTff^jflTfc 0 , ffi8&4 0 fc(4, «K*Tft 
|,A^7'4 immt>tlX\^« Z\<W<)V7'4 1 fclfttlt 
~thb. *9J-)V9y? l 3*»£>*- *9J—i\,9v 
9 i4\,zx? j-ivrnWi^tth,, * ■ *9J—)V9> 
?i4fc(4, *■ **y-^*y?i4i*jfcJG t &S*ifc 

4inmmm3oi / zim$tixv^, m«^30(4. it 



ta/^7'4 io^ffi»HfIffl , * ■ yyy-zL-yy 

? 1 4 fit^es^is** ? /->vm&m.*<n7kb* 9 

;-!\sb<Dim%. ±KLftft«o. 

[0044] tK- y^y-;^yy i4taigM*^ 

0 LT 0 , - WMBmfSteft 5 0 Sr^-L 
T. *■ *9J~)V9y? 1 4^^&WSM1 7K 

5 o tJ^-Kyr 6 8 tftfls&iix & 0 . :«y76 8 
coffiirKSS t cfc->T. «©HM l 6 tfftite-f l> 7j<y ^ y 
-;H^?l^*SrtlllM^t^oTv^ 0 *°yr6 8 
(4. $iJ»gP3 0tfSMLTi5D. $[J«gP3 0t;j;-oT^ 

[004 5 ] 1 6 ti4. 7S' — -j~ l 5 MMS^il 

XV^ 0 7S-- M 5(4. E5M^E1 6tiiftS3SlWMJiE 

ts-rs»»^fftm-rs^ftogMT-fei> 0 A-^-l 5 
tii, yyy-^^y^ i 3frt>x?j-)V$m<4 3* 
itLx*9 j-)vmmzti&. ttz. a— n 5t(4 

ffim«^^4 6 ^f#M tt ti 0 . i OSMft»4 6 * 

1-1 5t(4. MP*M2 0^^Ptii§fiSmai^§ffif4 

■M 5(4, iilBy^y-;^J;V'»Wx&mtL 
TjBMffiti Diftx^/^^^^^-CK^Kl 6tffi 

Xr^ffi»» 5 4 Of IX . 1 6 tiWtlffi&t 

[0046] A— M 5 T14. »«t 1 0 

B§c(4±iBy ^ y-;wii?S4 3 ^ ^ ttf*^$tisy ^ 

tz&^xnmi&za&tffflf'ti mmmm 
oip^mmff yjm^iih^ oK.y> > . ^mrj^ 

^ft«f4(4y ?y-/^*»4#Wx(^#;i ^ 
c:;-c\ y^y-;W^4 3t(4, $ij»3 0t 
sss$nfcA>y4 4 ^fgft^^iT^ o . mm%3 o c 

4ot^7'4 4 «™»«§;fl!» „ $0»3 0 

(4. mmm%2Q?wmh%%\tmm^mmz^ 

X AV^'4 4 <7)TOi«$[jfflt-!> - t i r . « 

-.^o/.r-q i <r < " / -i\ t>sMnm#zizu) *mt & 
bbuz^ mmifKiWfcthw&Mtrt-^i 5iz 
mifhmm.<ntzfo<nmmbLx*9 j-)vitmo . t 

tz. ±IB7"n74 5 t$'W3 0 ^Wst^KXii 0 . z\ 

ffifxjvA 5(4, wm®30frt><vmm^zLtiff~> 
x. 1 5iz&if&mfmmmi-&^mri-t 

l 5dMtS. 

[0047] KW^Bl 6(4, ig^g|S17, ffi^gP18 

& x t e c o mw,m \iw>i9^mtx^i. wmm 1 7 
(4. imKmztt^x^fj-jiMSMzmt ■ # 

ffl§^rl> 0 zmW>l 8(4, H^iii 7T"m-ft ■ m^ti 

tz7Y.x9j-)vm>n^*imLx. *«u v^Hicw 

CO®fKMgPl 9(4. HiCW^'y^ 
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Mi . J H ^ ^ 1 7 12$ \ 3 ? 1 > ■ . I fd J£ %wP 1 7 , 
ftffgBi Sfcit/cojlfKSMi 9<7>Sti. mm 
#XSi&&5 1 , 5 2ti-3-CSSRSfL , tV^. £TF\ esc 

[0 048] MSmi 7(i. JS&UtJdfc* *M?y 

tfxit . mmtfxm&m 5 4 ?tftLxm%m 1 7 tttt& 

£ill> . 5 4 1 7 ^T»L 

fefiM^i:*^ ^y-zPii^Mi: - 1 

it ■ %&Lti*.*9y~)Vm&lfXlt. #XSH5 1 Sr 

mtjxmm 5 s ^^LtKitgi i onmzmm 

[ 0 0 4 9 ] , 3£?gg|5 1 7 TfH^i LliWS&fxifi 

®$&ti&msmm5 5\$. maximum 
w&5 Qitmrn-z-mz, mm\ 8izhimix& 

■g> 0 Stt, ;«&#Xf35 5fi, l»?*i£5 6t 
LT C OilfKlM 1 9 £« LT . ft t < mxW 

CHgOH -» CO+2H 2 -90. 
CO + H 2 0 -> CO 2 + H 2 +40. 
CH 3 OH + H 2 0 -» 

C0 2 + 3H 2 -49. 5 
[0 0 53]** /-;^;KIMIt§ t ZcoKJBX 
it. (A ) ^X'yjk Ltz* fS-JWftMW&t (5)5$ 

t lx ( 6 ) ^MjiE^ec: s . zcoi. o iz^m.u.m± 
s . *sufe^^nM 1 6 Ti±. nn^ 1 7 

t ^ 5 . Ltztf-ox. mmmmm. 1 o o*m&b$j^k;: 

[ 0 0 5 4 ] C OjIfKSM 1 9 (±, Ejj^gP 1 8T'4iJj!t 

atfci a imm 1 8Tiifrf-&&«OTi ( 4 ) 

#5:UL (6) St^otlffL, m^^KJE^^ 
fi=5 i < X / , ■' 1 k >M¥M(2tA >Xli. ±IE ( 5 ) 



izizz^zMM#m5 7tmmix&^, rnuzM 
immitmM Lizmm#zzmnmm 1 0 mzm& 

[0050] zz\x\ mmtixftim 5 s sximtM 

X$%5 5Ui. MMftt lXM$L$tifz^75 8A, 
A, 5 5 AUMfflgP 3 0 tlTfc 0 . fflfPSP 3 0 

a. m^ <7)rtjis7<7)mwmt:fflfflt& rtcio 

MMfiSMl 0OtetJ)B§t;(i. HicWSPl 
Itco&MMimi 9Wzi>WAZtiXzmmi 8&2: 

txc osKK^ii i 9 flo$a£##4H3#ia-f s . ± 

[00 5 1 ] BiJWfE 1 8 ii. KWMSITS) Ku-Zn 

OTt:. &MgP18T«t-|>7K^K«RJtE& 

[0052] 

0 (kJ/mol) ■•■ (4 ) 

5 (kJ/mol) -(5) 

(kJ/mol) -(6) 

^oeje^^wt^^s i t \±wmxfo&tztb. m 

v-Mimmmmz^ttih. l^l^^. znx 
o iz-Mitmz^i-mmxzMfwxt lxm 

ft. et^ai 6tii, coaiiRiHtspi 9£istt-m 

iciix* Tt^^teM itzWi?/ mm ^ t ixmmm 
M2ot^t. &mmm^itm±ix^„ % 
a. mmmi,zimzii£.Mmtfx*mmzti6-M 

xh 0 . mwm^mmmm^^zump p mss 
mTr*5 . mTt. c osKK-ftgp 1 9 T"«f -rs- 

[0055] 

CO+ (1/2) 0 2 -> C0 2 ■■■ (7) 

[ 0 0 5 6 ] c ostfKiM 1 9 a. -SHtiMfKSi 
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ftgfll 9(~(4, &%mm5 2*1tlX7u747fr!> 

(7) &<7wmttKjszffiizit&. commwutm 

1 9^-if ftK«iiK^ftSa2ii^K«^x(i, mm 
Xfc LT, 1FMI5 3 Sr^-tf I8mmffi2 0 

. - - t\ c omtmm 1 9 ti&ff zmm 
^xn^timmtfx^co-MKmmmii. com 

itmmm. cowmttMi^msztiz&mtfx 

&t h . *HfftWT"(4, M&teft 5 3 SlJ»g|5 3 o 

t»t£-fM«-tey^4 9 ^i^tr. mma^* 
^-mmwmsjtmibxv^ « mmmo\^ mm 
scommm t'^mm^timmmm i 
6T"«^a*^. -ii^«-fey^4 9m%&-tmm 
J!^<?)-mmmmmzm^\ ^x /n 747 ^sew* 
£swr a „ ^tiotc osRiift^ 1 9 {z\m-f 

t®< -r s t ftt . c c«sm 1 9 fcm&wtm& 
mztixi£dcom±t&« 
[0057] tmmm 2 on, emum 1 6 &£&-t& 
im#x t , mmitmi-iwuttfx t commix 

oxmitm^t^Kmn, mmitz ( 1 > #srv^t 
(3) nMz^itzKmtmnxfo&» ^mmm^mmm 
#162 0 imikmft^mfflmnmxfo 0 . #-t?^2 8 

2 8 ^ffifig t Wt^-tBfffl^r S . #-b^ 2 8 
(4, *8«CJl2it, 7v-F22t, *v-H2 3 

is, -fe.AV-^24, 2 5fc*»6fl!|jtS*l.TV^. 
[0 0 58] 7/-F2 2£J;tW-F2 3(4, 11? 
«J»2 1 ^MflW^tt^-^y M v^flmSrjiW^ 
JSffcWT&S. t^W24, 2 5(4, c-<Wy}< 
A v*W&*%h\zmms>hWryr>. TJ- V 2 2i> 

j # # y- h 2 3 f: top^, 

ffiSrJ&jg-fS o 7/- F 2 2 fc-b^U-^ 2 4tCD?mz 

a pmm^iixa o , #y- f 2 3 
h^^-y 2 5 tc?)^t(±sifl^rxsa»2 5 

[0 0 59];;t, mft?iCJI2 1 (4, Hflcftiffl* 

®. mm? vmmmmz j m^titzTv f ymm 
tyimmxh 0 , mmwmxmmnmmvt 
^mmmxn. i-y^ym (T*#y#M) 
zmmitz* vm'»M2 \0>$m£\*. mmtLxm 
^ttzii&^tmco^m^^^mmmixx^ 

S. Mi^Wtl^fc LTt4, fi^ife(4fi^i:ffi 

co&mfr & & & ajs l tzA-tfymim 1 , .r 

-It, (Mllf. A 1 dr i c h Che mi 

call Naf ion Solution) ZMMM 



i: ^-3 fc. fel,W4, ±fBMS£ffif§L 

£#-*yfft£#*-f l>^-x F JlJfMLT y- F £ 

[0060] yy-F 2 2tJiV*v-K 2 3(4, 
mfflmfrt>%&&XMj8,Ltz%-Xy?vxi / zl: m 
l&ZtiX^Z. *»iWT14, yy-K 2 2fcj; 

t>*#y-F 2 3^*-^>ynxtJ; wseu^\ ^ 

*«J&^=5rS^-#>^^^/i(4^-#>7x;Ph 

[0 0 6 1 ] ■feAp— ?24, 2 5(4, ^'X^iijgoW 
mttSPW, M^{4\ ^-#>^J±«LT^'X^}ifcL 
^M^t^-#>t4; 0ffM^^iTV^ o -b^>-y 2 
4, 2 5(4^«»;, FJtSO^oyygP^ffMLT 
fcD, BtaLfciot, ■fe^>-^2 4(4Ty-K2 2 
t tlfl^fxM 2li't JIM L , t'^-?2 
5 (4* V- K 2 3 «^ffli: tS^^SiaS 2 5 P * ffM 

■ri. c\zx\ %-t^u-?cDmmzBj%ztifzV7'w> 
mmt, tfxmi mmixxxmsmizttLxm 
¥i#x t Mim&tfx am^imxhtiifx v ^ . 

CiTli-bAU-^2 4 t^^v-y2 5 t 

zttifxmmitztf. mmwmmm&2 oxnmm^j 

[0062] Mf4«M2 0 

2 8 (^ItJjttoV tfc . ^^(;»4«M 20 t 

LTffl^TI>fc#(c(4, 7y-K2 2, «)W^)12 
1 . F 2 3*^^l»S^^t-lr^V-y 

m-fe/L- 2 8 ^UliiMH L ( *HffeWT"(4 1 0 0 

id , -e^Mssfc^w^-^y^^fftiOffij* 

[00 63 ] RhiiHl!Lfc»f«m2 0 1(4, BiE^Lfe 
^X(4Ty- FI£^1MXM2 4 P t»A$^iT± 

-y-i 5t;fti&$ns 0 5tfc^T, 
ftkLxmmztii. 

[ o o 6 4 ] ttz. mmmm o s§it^x«^ 
5 9^^-lt, ayri^ «y-9-4 8frt>im£mHm* 
Kh, c\coimmmi; mtfxtLx*v-m<m 

^bJfxaB&2 5 PtWA§tiT±IEmMl^)xJiG(;f4t§ 
^rfc, ny7Vv+?-4 8{4$iJWtP3 0(cf#^§ri 

y *3 o , $o»gp 3 o (4 , mmmift 2 0 mm § i iy v > 1, 

$ ^©HK 1 6 Kii (4 !> MH*^ i;"(;JsE t 
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m i iztemm e 2 m.vt>tLX& 0 . ss^e 2 t 

SKOfttf* £ jfftij LT V ^ 0 IK 6 2 T14. flgSfcJB 

& itzm^mmz x ^xmmtfx * w&^xmm 
^i±£ffiT$-tf\ mitm^'x^mMrm^x^ 

l . IB 6 2 T« LT @lR§^*i±, 7j«E 6 
4£^LT7k- T^y-Zl^y? 14C:M£tl& 0 

[ 0 0 6 5 ] lK[#Wx4^*^fcW:. ®M 

Ltz^W)Z. b Xfo I . _hji Lfc«m^HiE^ 

( 2 ) i^Lfc J: 5 timW&2 0 Tlim^t^ 

jtE^itff -> x ^mv- t § . * 

^01 ^Mt^St^ 1 0 Tli 3 y 7° 8 1 4 

^Tffffi^ii^ma^^i * mw& 2 0 te^s*. 
s ffijs t & o t u 1 fj\ smmmz zhzti&zt xm 
mmm 2 0 ft s itfBMH 2 1 ^fwiai lt l s 
o<o*R&<*fcftt, M^Ltzim^mmmmm oiz 
mtrinbbixhx^\ ^xd^m^m. mi 
mme nzmta^iim^m^xwi^ 

tfx^lztoL^Ktzrmm^Zti&z.blz**) . ; 

[ 0 0 6 6 ] a ±iebmi:w^»6 1 tii, y yy 

6 6 #gNft LT i$ 0, ^^7-/1-7-^13 
«BI?CJ; 0 M^77" 6 7 i: . 1Kb 

Ji*is^wsait:«i&t4 1 0 . mxm 1 < mm 

[0 0 6 7] Bltfe^Tlia^LWofc* 5 , 
I) 0 . ^ft£^§4«(4. MIM2 0 t?mco 

vm^mmtmnt^. z^xd^mmt^K&p 
mn-tmiz. mf\WM2oizm^mmwt 

4V¥x.*jU*?<?)-mt. VM^V^lz^MZtvflzM 
x.*)V*?b LXM^fiXLto „ *OfcftfiSBmflfe2 

0 ti-e osfe^ lt l a 5 #n*0rr 

14. ±!PR«fc&> £&l> #*P* £ ff II § -£ 1> 1 b (z X 

x, mmmm2 0 &ffi%.<7y&gmBiz&^x\*z>. 

[0 0 68] |[J«gP3 0(4, v^^nnytWJ^i 

$tLtzMMTuy-7Mzm^xm&cDffiM%b~£mfi*t 



^CPU34t, CPU34 T#ffl^EMffl&Htf^l» 
ftfcROM 3 6 fc , ^t<CPU34 t#8IM^ 

AM3 8t. mtLtz^mm.^y^&]^y^^ 
<rfsmm*xii'th bmzc p u 3 4 x^im^mz 
mtxmm Lti&myy^mmm* b mmm^ 

[0069]^;, *^»M^SPtMJE-f-&MffliTS> 

-5 t , jBm«?i!@iK 1 0 osik^ w ±.-th m ^ %hti 
mmteo^xwm-h. ^mmm^mmm^mi 0 

{4. £<DM&W±mzlo^X . W-$ L WrfM8;^%&fo&^ 

mmw±^z9m^m&r-ti zb& z mzti&i&& 

W4. l«^IS6 1«ltMxt:ML-:7^ 

1 mm-iz^xmw-tz. 

[00 70 ] liWfigM 1 0^^«ffitTSi&LT 
(4, »4*?fi2 OOaSS^t^L^FJtS^fimiEH 

[zmztih t&> , mmti^nmmw&ftTttk 

izmMlXl£oc\bmw L^L&j&^ 

xi4^«^s&6 1 siiaH-stLfc^oTi^tft 

T . ffiT L ^^Mffi^MJtGf S ttiSSTk^kP^ffi 6 
1 if ^^J; 0 tBMt^^ffi6 1 tfit^KL 

fe««*^6=5:&*S»i. »4«?fig«l 0 A^)S«i^ 

t(4. was sn«(t«. sflsp/r^ 1 4 xm* § 

SW^K 6 1 ^TiS«-r§ * t =5r < 7MMfc LTli« 
^tftftSSfifc&fckt. WffiS6 2ttiV^ISJR 

[ 0 0 7 1 ] z<nx 0 wmwmm. 1 0 t&ux . m 
&<?>&±mz&mmw. 1 ^mmmvimit x h 77 

L. «£B*62 0tf*^$lil>Jl^'x^M^&^l> 
»4m^2 0T'«^l>^*^'«^L, #M$ill> 

itSii«*0*^mjD^I> „ *HSfiM«fiS^«^B 
1 0(4. 0^#±B§(-^^^£^Y£ 
TL^Ht. it^MStTRtcMLT^^y-^^^Jof- 

6c\bizx^xmmt^m^w±bxv^ 0 03^ 

t"4dt. *(4^7)SEl^S^0 o CT"fel>^tMt. y 
?7-;M4-9 7. 8°C bvvol&Ytgm&t:^. Lfz 

ifi-ox^ Mzn Lxm%M.<r>* 9 y~}vm$Mth z. t 
izx^xwmm^&T^. mmmm*m®§: 

1 0 0 7 2 ] H4 (4. Mfmmmw 1 0 ^mm^w±m 
\,zmmtihW±mym)v~i-y*mh't7X2-i-^- 
vxfoh. m^mxA v^zft-t&m^zxhm 
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i^s^iii. t . mm^3 o iz&^x ze>&±mm 

[0 0 73] &]s—i~>tfmTZtl& C P U 3 4 
S2 0 0) . ZC09 9 9~A<$:mn-ftfrb'ofrCDmm 

0 <7)mm&±wzmmnm.mm i o puz^t^ms^ 
msixiton ^tim, i & b o Mz^xcommx 

$m^y*r6 5itftLx. ^m^zmtmmmm 

U3 OlzAJji-&c\blzXnXff%d (01#Hi) . X 
T77S2 0 0(:^ut, 999 -A-comHu^if^: htz 
^fcfflSfUytefcli, ^it*/u-^y£^7LT 

i«t(^f77S2 0 0 t&t^Ty 7 y-/UOl!?Jn£ 
7° S 2 0 0 S^WC, flPfm^gg 1 0 COiSfSl¥ifcB#(C 

{ijart^f ^ 7 9-A-mmmnmwm ozbb 

[0 0 74] Xr'y7°S2 0 Otfe^T, <lf§*0<ti§ 

jDS^atwwfs^^wi, at, ^>-T6 7^ 

1 V 3 y 7° ]✓ v -9" 4 8 OlBiJ*i3 X TfSffl&S & K»a 
tf. (^f'y7"S2 10) o ;^767fc±t/3> 
7V -y -9-4 8 i VBiiWi . BMt^W^K 

6ii i zmmtz>9 99-;i-mzm^x&%.zti. 
wm»3 o^ztm^tttzmxhi. z<mmM.t$xv 

J,! ; -;".. >T •!■> > 6 7,:- \:l.<:i> 7 I- ••••"••I 8 

enters - 1 t x ->x . m^M.co9 9 9~iv^m\m 

6 1 mx-r h b Mz . eS&fi fc£ tfc«6J!S** 

oy y y-zHl^^RffStEffltt-s ; t 6 . 
[00 75];;t, wmnz&s i y 9 

9~)vm±, wmwmmi o<mm&m$ss&wz 
mmmmm & itm tw h z. t s » t 
ixm^tifzmxh^. m®9mmiov>imw± 
mzm&wz& t & »Ko*^fEH<i , femwmxw 
mLx\i& mmm 2 0 <ommx^ t & »ko* 

T ^ 5 HI* 2 0 ffi $*iSiHfc#f;if*tf>&rc 
>x , ;tiffi^7)^ 5 0 fc^l> «£ t £f&E$ira , 

4. 

[0 0 7 6] Xf77S2 1 0iZtS^X^yyS7i3X 
If a yyi/ -y-9" 4 S^IBftiifc Xt/BB^fHiWi^ts 
b, W:CPU3 4(1 j8m«fi2 0^jffl6*ff±Lfc 
^■5 £>£«lrf § (Xf77S220 )„ FJf^^Mf^ 
x >f -y iH;*hTI> i 5 m^XJl & b^&zX 



-ixmmmwmw 1 0 <7mK?>#±im*ztii t . $0 

8S5 3 0 a , */p-f - y »Tt" !> b ft t ^ y r 6 8 
1 6 tfefts^ai^M^-rs fc ftt»4€M2 0 fcft 

fctJ:^T»4^fi2 0li:^SlK^ff±-rS o 7fv 

7S220 iztmimmn^ 0 

wfm^2 omzm^L^v&m^y^mxxm&t 

fzwmnm 2 0 ^o^s^. ^°y r 6 s w ± ix *^ 

[00 77 ] 7.f 77S220 tfcV ^TjJPUKfi 2 0 ^ - 
iJct. Xf77S2 1 

0 xm&iiAsfzmzM ~i X *° y 7° 6 7 H X If a y TV >y 

^4 8^1gtd^S (Xf77S2 30) . ifLtioT 

§tlhSW'y£« 6 l ^y ?9-iis<vmmmti& . 
; o t s , 3 y 7> 7 ^ 4 s t ^ ; 1 1 x 
^xm\immt> 1 ^(ipsf^^^o^^i^^^ ^ 

ip«jtffi*&snfc^^y-;Wi, K«^'xi?#6 i^ 

wxr^B6 mm»6 2Kssdw-sjt*>, 2 

K6 2^cO»Wi7K0OT6 4^^LT7K- y^y 

T6 7t5 XVayTV v-9-4 8 ^ HaWS i i: t i o 
BMtW^»6 1 , 2fej;V>K0OT6 4 

i*i«Mffi*«^-rii fc y 9 9 -ir^rr s ± a 

[0 0 78] ifc, Xf77S2 3 0tfc^T^°y7°6 
7fe yyu -ytf 4 83tf8»§*i*to>4 i: , 
^g^r H MlJ7£^^^So CPU 3 4 

^ftA^S (Xf77S240) „ ^Tjfttt, Cicotco 
fl^l^^T" (7f77S2 50), ^ftfEttLTtS 
V^mS<O^P^tO t7jj;b^&^5ij^ (7f7 
7° S 2 6 0 ) Sr , J:|Ba?p^r B 1 1 0 A^-f -6 S 0 
il-t. C\C\X\ m%<7)SmtffltQ 7f77S2 

[0079]Xf77"S260 ttiV ^Tgji^ t #X 

1 niz\5itfrM.?)9 9 9-svmm^tiximmmm 

*b Kfttzms Ltzi>cob LX-, tfyyeHsXlfay 
7lsvV4 80im%&±L (7f77S2 70) . * 

[0080]Cit0J;5 1 LTiBR&^jhL r-t'^l I'^yy 
Mi o«iH£ff±i+tWi. it«^xg&6 i , ;s*^6 

2fe«ttP*HIJR«&6 4^^T, ±IEFJt5E*^yyy- 
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o<7)W&*umtht, ^y?y-;i/£-#^rfl>« 

■ *9J-)V9y? 1 4 Izm^tlXZZX'Sr^Z 

ti. wt/mmmt ix&wmwi etzm&ztiz. 
[oosi] w±<7>£ d mtf&tuzm i mmmm 
mmmi oKjfitf. »4m^Mi o^iiKo#± 

$Kffit*£(4. y ^ywi^^sSifefc&^SW 
IB 6 2 iUt/>J<[H]» 6 4 fttSi^f 

ifc^t, tffimMis^i o^iite^jhtft^ 

&tffl£TLTi. BKI#W**&6 1|*3, <g*gi£6 2p<JtS 
X Wmum 6 4 rtT^*#SBIg LX LtoZk&% 

&£vwfok<7)mb*m>t: ^^mzm^xLt ^tz 
HKmmmmmmw 1 o s^-ri> t # t, 

«L*i»K^M?$« tzMzWHtmxme 1 & 
WLtz *} . Mfc«fcfc^x*/i^£&iM;:M»L-C Li 
[ 0 0 8 2 ] 05 (4, fi^^fL5«mWlfiSII^)4&tt 

is l £ HijfeR srjD^ti-oT wM~t itzwt %> mm 
t, *^Mf<M^«?^Mi o<^»^tet susia 

wmtrmrn.. mm. iiwiw^!;^ 
"mzti&mmi.zt5\* ^xwmnt - y srsts lt & 

i£llB#£«:iOt-y£«€Lm^§^£&^ 
#Scfc X-oX'ifts: o Z\kiflX'% h , £ <7) i: & <7):£*>±(f 
$m±. ^fiT«L£»K£t-yo?&^ 
t i "9 MSI-f 5 feft^^f: Mi 44 . 
rm,,".. L >t > n- f-'Ci t i:^f '/ f ijhj I. -r ,'i 1 
£ WH^smt &ZkkLXi>£\,\ Z coi^zii. 

mmmz&z ; ^t* Li>iiM^±iB^tfei 
& ; 1 1 i ^xwrnzmm-tz . - a L^ati±, 

ffl3<DB^S:gLTL£-3. dilfc^TLiJ^ 1 HJSM 
^£#*WfiTV^fe^ti^V^ft. SITH^l 6lz 

mmm^t & tmAzmmwm oizwlxhx 
<r>m&*m?t% - 1 tPX'^ . mmmtmthtzmz 

i o o s 3 ] . ^mmmcommmmmm. 1 o ouft 
6ic^T, y y y-;i^sM 6 6 comm®. 

#siL^. mmmmm oemmmzx*. mm 
mm 2 o &t>mi § ft & ^*^tEsa-t s 

ftSi^SWxgg 6 1 ^]Oj±^ (i^ltffi =5: 0 , ^ ^ ^ 



L^L^^. K«^'-Xf&6 1 fi(:fcUTlf^i2 

o t commmwj&t TXMzmiffimmzmkf&t: 

^6 1 iz&^xx viMwx-h&zktmt i\>\ § 

futTSffltfcfc o x ±Mmtm±%^mmitzKb 
tii. ^^y-MiM#6 6^^4TC-*«§-ttT. man 

LTfcJ:^. 

XX"/7°S 2 0 0T14. mttM$tfxi/ZttLXX?S-;\s 

mmm 1 o ^h^a^ stww-rs - 1 1 itztiK mm 
mmmw 1 o oseff it^t^hMS^YgT lt*^t£ 

ztktx z\(dx o %wmt. m&mnztL 
zim&^mmmoftizmiLxiiZ (mm, 1 

2^10-2^3 lB^if^J: 5 H) , M»gP3 0i4. 
0^L^^>f 0B#^f^^T-^ftl^L^± 

Ewc^ts^i:' 3 frtmi-h t^tz^mzi. 
-oxmf^mx-hi. foiut, m&Ltin-fm-tyy- 
»t>ite®uzmt I?-?* xii ix. itemizm* 

zt®&%z) twmtfm&t 

mub LTfflv^*^t(±, ?mcozj -vi-mm&z 

b IfZ X nX . HtfW'XCttS y 9J-}Vcr)WM*& 

mmzx -» x mzm^AmiK&mb ix . 'Mmmc 
^mixmrntm^zmnzb hwmxhh, 
[008 5 ] mm 1 mmmmmmmmw 1 0 T14, 
> i-i- 15, c o^KiKtsu 1 9 ax vmnnm 201Z 
^.%*m§thtztbs<z. 7"nv4 5, Aiaxu^yr 

V -y^A 8Z^flW n m& Zbb Lfzfj\ Ztlt>rt- 
tl5, C OjgS^tSP 1 9 i 2 0CD^ 
^ < t i> 2 oULht W LT R-W'ny i ^(4rj yr 
I/'y^ffl^T^m^f*l&t-|>;ttLTtSV\ ,1(0 
%&tz\*. 7vvtfzliziyT]/ vy-frt>imzti&^ 

•thzbb ma; ^tcwzn Lx^mm^mm 
[0086] ±MiitzM 1 mmmxn. mmmmmm 1 

0OSfeffihl^£fcV^TBtft#Wy^6 1 IZX9S-JU 

zmztzimb ifztf. mmmm^m^m^zim 
mmtfme 1 tz*?;-/mmt&imk ix 
t>&\ znx^mmmmmmbLxvxY^ 
m2nmmtzii\>xfi%htim\mii. muz^v 
tzm 1 mmm^mmmmm 1 0 1 mm<mm:mh 
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s "f^t HiiSM i o izs^xfiftbtiz y 9 s~>mm 
o <nMtim& k'frismmmm i o ^^wcai 

Lfc k fflBr $tL5 k , CPU34KJ:o TFJTj&W^ft 

kti\ cpu34ii mmnm.20frt>m&ztiz>wi 
o) „ ^mimif^cAm^emi. »tM2o 

n^ik^st, »4tM2 ofj^m^tih^Mh l 

[0088]lf 77S3 0 0tfei iTW^ #0 

^K^M^jra-f s k , p u 3 4 a, iKttfMf 
its^v^^g-ts (xf7TS3i o) „ 

XU , ; y y -/Piii, £j£#*<9 3 0 % k & 

[oo89] mm* 9 j-Mm.m%is.-$h t , &tc 

PU3 4(i, *°>-7°6 7^LTMi^£m:frtS 
Uf77S32 0). £<Z>BlWi#£3trC»t4 

f77S3i oT^stfcjfijp^^y-^aait^oT 

yyyw^mM£ : $rlBl«:k&&, z\Z\X\ tfyy 

enzm-mmm^co&Mi, mnmmmmi ocow 
»4t?ft§tgi o^ii$E^a^«i^y7°6 7 

Olgftil^KI,l.u!±ffiS^f^t-SC:kk^S„ x 
x-y7°S 3 2 0fc:mvr;Kyr6 7^=fgtWI^£tt7J1r 
[0 0 90] a±C0 i a tffifig?*l3tm 2HitW«ojBm 
J: *Uf , flfMISEl 0OjPK*fc(i?g 

Bti^wyt74tTFJt5E*^yyy-/k^?3sjp-r^ 

^ SKfc##*ft6 l , IB6 2fc ±i**H|JK86 

4 zwrniz. ^tHffs^fij^y y y 
fc^^rts^ktsrs. Ltz&*>x. mimmmtmm 

fc, jSSS^tt^M 1 OOJIiK^i^^hM^ffiTL^ 
Ilti^fl6 1rt, iI«^6 2^fcJ;y>K 
6 4 rtT"iS*7K^';ilS LT L £ 3 £ k **=SrV * . * 

«i'j<?»& -) ij-Wiiasi l. £ --> tz ') ti 

&ZtL&%\\ SII*^St5WWtfe, JSC 

pnfoJW^WffigM 1 0 ^t^iWMiy, § (.:. m^l 

tzm^mmz tiMzmtmxm e i%zm 
m*mmt&mm< . Mwmmizmmz&Lti 
o . mmntzfrn**^*mmzm ixit -> tz 



[ o 091] i>:az.. ±im i m%2mm¥mm 
mmm\ o-m. mmmm&zi&Tz^&fzMz* 
? y-jv^wmizwrnLxii*) , «m#x£4y£-rs 
^^MMST'fesy y y-;^ t *offl-rs - k 
sfcft. wm<mM£&TtthizMzmm£ 

mmi 2xn. xfs-jvtmzjmm'gBu&izm- 

h fcft<z>*fi , *9J~)Vt M& LtZtiMX*. ■ y 9 J 
-)V9>9 14i*jfc:JffWl/0^. ^cotzfo, Wtfffitf 

xwzmmitz*9J~Mi. mmme 2&£v*mu 

$&6 4£ftLX®mti. ikj&iikmzznti*.- y 
yy-^y yy i 4izxmm^tii z\ 1 0 Ltz¥ 
o-c. »4€^mtom&^t-fl» c: k , iS 

ssRSifcSr y-t-fc h y y y -^^ »ka^^si lt mm- 

[00 92 ] _hiam 1 J: V^2 HJIMTIi. 

y^Jo-r^y y y-;««. St^^y*^3 o% 
k W£hW£<n* 9 j-^mitmxmM 

-flZktLXh^\ WMtZ>X9J-}VCr>m%1tm 

OffiifttioT fcSBS£l*<M k 3&f»rtBk!5rS . t k i 
0 . ^$«ft<OffiT**)5fS«SiBrtT*4 k^§^4%^ 

£(4, ±ie^Joy y y feimnmiz^itzm x 

[ 0 0 9 3 ] 2 fc, _hlB^ 1 J:U : 'm2||JfiMO»4« 

f4kkTyyy-^^fflv\ ^^yyy-^^s^w 
yjf&6 i izmti ; k ^T|g«#yf#6 1 ^it- 

y y-/^hoji»4^±IE t^«t;iifflt-|> ; k k 

o T7|<« U >y & pTfgTfc o T* k ®%t,zm& 

«smx fotii££ < . nvzi-iv&mtym, mm. x 

yy-;^-f yy°n^v-;^k'^ffl^l>; k^'T# 
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(57)Abstract: 

PROBLEM TO BE SOLVED: To prevent the plugging of a flow path caused by 
the freeze of condensed water by the drop of outside temperature, in the flow 
path of an exhaust gas from a fuel cell. 

SOLUTION: A fuel cell system 10 has a methanol adding path 66. The methanol 
adding path 66 is a flow path connecting a methanol tank 13 for storing 
methanol, which is a raw material for producing a fuel gas supplying to a fuel cell 
20 and an oxidizing exhaust gas path 61, into which an oxidizing exhaust gas 
from the fuel cell 20 is introduced. By supplying methanol to the oxidizing 



exhaust gas path 61 through the methanol adding path 66, methanol is mixed to 
produced water which is condensed in the oxidizing exhaust gas path 61. Since 
the condensed water mixed with methanol drops in its melting point, even if the 
outside temperature drops during the operation of the fuel cell system 10, the 
condensed water does not freeze. 
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CLAIMS 



[Claim(s)] 

[Claim 1] Fuel cell equipment equipped with a lock-out prevention means prevent 
lock out of said gas passageway by freezing of said generation water which 
exists during the shutdown of said fuel cell equipment at this gas passageway in 
the gas passageway linked to the electrode side which is fuel cell equipment 
which receives supply of a fuel in an anode plate side, and acquires 
electromotive force according to electrochemical reaction in response to supply 
of the oxidation gas containing oxygen to a cathode side, and generation water 
produces according to said electrochemical reaction. 
[Claim 2] Said lock out prevention means is fuel cell equipment according to 
claim 1 which is an anti-freeze means to prevent freezing of said generation 
water in the gas passageway linked to the electrode side which said generation 
water produces. 

[Claim 3] It is fuel cell equipment which consists of a original fuel mixing means 
to supply said Hara fuel to the gas passageway which it is fuel cell equipment 
according to claim 2, and the fuel supplied to said anode plate side is a fuel 
which generated the alcoholic system hydrocarbon as a original fuel, and is 
connected to the electrode side with which said generation water produces said 
anti-freeze means. 

[Claim 4] Some original fuels [ at least ] which are fuel cell equipment according 
to claim 3, and consist of said alcoholic system hydrocarbon The water and the 
Hara fuel reservoir section with which holds where the water taken to generate 
said fuel from this original fuel is mixed, and generation of said fuel is equipped, 
Fuel cell equipment equipped with a generation water recovery means to collect 
the generation water which was made to condense said generation water in the 



gas passageway linked to the electrode side which said generation water 
produces, and was made to this condense in said water and Hara fuel reservoir 
section. 

[Claim 5] Claim 3 said whose alcoholic system hydrocarbon is a methanol, and 
fuel cell equipment given in four. 

[Claim 6] Said anti-freeze means is fuel cell equipment according to claim 2 
which is a water clearance means to remove said generation water from the gas 
passageway linked to the electrode side which said generation water produces. 
[Claim 7] Said water clearance means is fuel cell equipment according to claim 6 
which is the storage-of-water section which has the wastewater device which 
discharges the water which was formed in the gas passageway linked to the 
electrode side which said generation water produces, could store water, and was 
this stored. 

[Claim 8] Said water clearance means is fuel cell equipment according to claim 6 
which is a gas installation means to pass the elevated-temperature gas 
discharged from the predetermined elevated-temperature section prepared in the 
equipment equipped with said fuel cell in the gas passageway linked to the 
electrode side which said generation water produces. 
[Claim 9] Said elevated-temperature gas which is equipped with the refining 
machine which reforms the original fuel which is fuel cell equipment according to 
claim 8, and consists of a hydrocarbon, and generates said fuel, and passes 
through the inside of said gas passageway with said gas installation means is 
fuel cell equipment which is exhaust gas discharged from the heating apparatus 
formed in order to make the temperature requirement suitable for a refining 
reaction carry out temperature up of said interior of a refining machine. 
[Claim 10] Said lock out prevention means is fuel cell equipment according to 
claim 1 which is a stagnation prevention means to prevent generation water 
condensing and piling up in the gas passageway linked to the electrode side 
which said generation water produces. 

[Claim 11] Said stagnation prevention means is fuel cell equipment according to 



claim 10 which is the water prehension means which can catch water, securing 
the space through which prepares for the gas passageway linked to the electrode 
side which said generation water produces, and gas passes. 
[Claim 12] Said water prehension means is a fuel cell according to claim 1 1 
which is the mesh structure prepared in the internal surface of the gas 
passageway linked to the electrode side which said generation water produces. 
[Claim 13] The electrode side which said generation water produces is claim 1 
which is a cathode side thru/or fuel cell equipment given in 12. 
[Claim 14] The passage anti-freeze approach of the fuel cell equipment which 
supplies said Hara fuel to the gas passageway linked to the electrode side which 
is the passage anti-freeze approach of fuel cell equipment of acquiring 
electromotive force according to electrochemical reaction in response to supply 
of the fuel which generated the alcoholic system hydrocarbon as a original fuel, 
and the oxidation gas containing oxygen, and generation water produces 
according to said electrochemical reaction. 

[Claim 15] The passage anti-freeze approach of the fuel cell equipment which 
receives supply of a fuel in an anode plate side, stores the water of condensation 
which generated in the gas passageway linked to the electrode side which is the 
passage anti-freeze approach of fuel cell equipment of acquiring electromotive 
force according to electrochemical reaction in response to supply of the oxidation 
gas containing oxygen to a cathode side, and generation water produces 
according to said electrochemical reaction, and discharges said water of 
condensation which stored at the time of a halt of operation of said fuel cell 
equipment. 

[Claim 16] The passage anti-freeze approach of fuel cell equipment of passing 
the elevated-temperature gas discharged from the predetermined elevated- 
temperature section prepared in the equipment equipped with said fuel cell in the 
gas passageway linked to the electrode side which is the passage anti-freeze 
approach of fuel cell equipment of receiving supply of a fuel in an anode plate 
side, and acquiring electromotive force according to electrochemical reaction in 



response to supply of the oxidation gas containing oxygen to a cathode side, and 
generation water produces according to said electrochemical reaction. 



[Translation done.] 
* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not 
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3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] About the passage anti-freeze approach of fuel cell 
equipment and fuel cell equipment, in detail, this invention advances 
electrochemical reaction in response to supply with fuel gas and oxidation gas, 
and it relates to the passage anti-freeze approach of the fuel cell equipment 
which produces generation water, and such fuel cell equipment while it acquires 
electromotive force according to this electrochemical reaction. 
[0002] 

[Description of the Prior Art] When generation water arises according to the 
electrochemical reaction which advances in fuel cell equipment, a steam passes 
through the inside of the passage of the gas discharged from a fuel cell, or the 
water of condensation generates all over passage. Below, the electrochemical 
reaction which advances with a solid-state polyelectrolyte mold fuel cell is shown 



as an example of the electrochemical reaction which generation water produces. 
[0003] 

H2 ->2H++2e- -(1) 

(1/2) 02+2H++2e- -> H20 -- (2) 

H2+(1/2) 02 -> H20 - (3) 

[0004] (1) A formula expresses the reaction by the side of an anode, and the 
reaction by the side of a cathode of (2) types, and the reaction shown in (3) types 
advances in the whole fuel cell. Thus, since generation water arises in a cathode 
side with progress of electrochemical reaction, the steam which consists of such 
generation water will be contained in the oxidation exhaust gas discharged from 
a fuel cell. Moreover, when supplying the compressed air to a cathode side in a 
solid-state polyelectrolyte mold fuel cell, a steam may be beforehand given to the 
compressed air in order to prevent desiccation of an electrolyte membrane. In 
addition to the generation water by the above-mentioned electrochemical 
reaction, the steam beforehand given to the compressed air will also be 
contained in the oxidation exhaust gas discharged from such a configuration, 
then a fuel cell. In the following explanation, the water (steam) contained in the 
exhaust gas discharged from a fuel cell will be called generation water, without 
distinguishing these steams. 

[0005] When operation of a fuel cell is suspended, the above-mentioned 
generation water is condensed in passage as the temperature of an emission 
way falls and the maximum vapor tension in passage falls. Thus, if a fuel cell is 
left in the condition that the condensed generation water remains in an emission 
way, when outside air temperature becomes the freezing point and passage is 
cooled, the waterdrop which remains in a gas passageway will begin freezing. 
When generation water is frozen within a gas passageway, a gas passageway 
will be narrowed, and also when a gas passageway is closed by the frozen 
generation water, it thinks. If a gas passageway is narrowed with the frozen 
generation water or it will be closed as described above, the flow of gas will be 
barred when operating a fuel cell next time. Therefore, when outside air 



temperature descended, the water of condensation had been frozen 
conventionally in the passage in a fuel cell and operation of a fuel cell was 
resumed, the generation water which heated the frozen gas passageway 
positively and froze it needed to be melted, and the gas passageway needed to 
be secured. 

[0006] Moreover, the configuration which removes residual water from the inside 
of passage is also considered as a configuration for preventing freezing the water 
which remains in the predetermined passage of fuel cell equipment. For example, 
although the device in which the perimeter of a fuel cell is made to circulate 
through the cooling water for maintaining the operating temperature of a fuel cell 
at the fixed range is usually prepared in fuel cell equipment, in order that this 
cooling water may prevent freezing after operation termination of a fuel cell, the 
configuration which samples cooling water from a cooling water way at the time 
of shutdown is proposed (for example, JP,6-223855,A etc.). With such fuel cell 
equipment, a gas (oxidation gas) is fed to a cooling water way at the time of a 
halt of operation of a fuel cell, and it has composition which stores in 
predetermined cooling water reservoir equipment the cooling water which 
sampled and sampled cooling water from a cooling water way. Therefore, also 
when outside air temperature falls after the shutdown of a fuel cell, cooling water 
is not frozen in a cooling water way. 
[0007] 

[Problem(s) to be Solved by the Invention] However, in feeding a gas in passage 
and applying the above-mentioned configuration which stores the water which 
sampled water and was sampled to an oxidation emission way from the inside of 
passage, even if it uses the fed gas, fully removing the generation water in an 
oxidation emission way has the problem of being difficult. That is, on the need of 
dedicating fuel cell equipment in a predetermined tooth space, although the 
passage of oxidation exhaust gas will be formed in the configuration which has 
the predetermined bending section, it is hard to blow away the generation water 
which remains in such a predetermined bending part or the pars basilaris ossis 



occipitalis of piping also with the fed gas. Thus, even if the residual of generation 
water is partial, passage will be narrowed at the time of freezing and there is a 
possibility of taking up passage. Furthermore, when lowering of outside air 
temperature was remarkable also as what was excellent in adiathermic in 
reservoir equipment when the sampled water was stored, it was also considered 
that water is frozen within reservoir equipment. 
[0008] Or when melting the generation water frozen by heating a gas 
passageway at the time of resumption of fuel cell operation, in order to require 
energy for fusion of generation water, system-wide energy efficiency will fall. 
Moreover, equipment will be enlarged by preparing the configuration for heating 
passage. Furthermore, in order to operate heating of a gas passageway at the 
time of resumption of operation, long time amount will be required at the time of 
starting of a fuel cell. As explained above, on the emission way discharged from 
a fuel cell, the condensed generation water was frozen, as a cure for narrowing 
or taking up passage, it performed, after generation water had taken up passage, 
and only the thing accompanied by decline in energy efficiency etc. was known. 
[0009] The passage anti-freeze approach of the fuel cell equipment of this 
invention and fuel cell equipment solved such a problem, was made for the 
purpose of preventing the water of condensation being frozen in passage and 
taking up passage in the passage of the exhaust gas discharged from a fuel cell, 
at the time of lowering of outside air temperature, and took the next configuration. 
[0010] 

[The means for solving a technical problem, and its operation and effectiveness] 
The fuel cell equipment of this invention is fuel cell equipment which receives 
supply of a fuel in an anode plate side, and acquires electromotive force 
according to electrochemical reaction in response to supply of the oxidation gas 
containing oxygen to a cathode side, and makes it a summary to have a lock-out 
prevention means prevent lock out of said gas passageway by freezing of said 
generation water which exists during the shutdown of said fuel cell equipment at 
this gas passageway in the gas passageway linked to the electrode side which 



generation water produces according to said electrochemical reaction. 
[001 1] The fuel cell equipment of this invention constituted as mentioned above 
receives supply of a fuel in an anode plate side, and electromotive force is 
acquired according to electrochemical reaction in response to supply of the 
oxidation gas containing oxygen to a cathode side. In the gas passageway linked 
to the electrode side which generation water produces according to this 
electrochemical reaction, lock out of said gas passageway by freezing of said 
generation water which exists during the shutdown of said fuel cell equipment at 
a gas passageway is prevented by the lock out prevention means. 
[0012] According to such fuel cell equipment, even if outside air temperature falls 
during the shutdown of fuel cell equipment, generation water is frozen in the 
passage linked to the electrode side which generation water produces, and 
passage is not blockaded. Therefore, when putting fuel cell equipment into 
operation next time, in order to secure a gas passageway, time amount is not 
required and instruction time amount can be shortened. Furthermore, since it is 
not necessary to melt the generation water which heated and froze the gas 
passageway in order to secure a gas passageway, the energy for heating 
passage becomes unnecessary and the energy efficiency of the whole 
equipment does not fall. 

[0013] In the fuel cell equipment of this invention, said lock out prevention means 
is good also as being an anti-freeze means to prevent freezing of said generation 
water in the gas passageway linked to the electrode side which said generation 
water produces. 

[0014] With such fuel cell equipment, it prevents that said gas passageway 
blockades by preventing freezing of said generation water in the gas 
passageway linked to the electrode side which said generation water produces. 
Thus, since generation water is not frozen in passage, the passage of gas is 
always securable in passage. 

[0015] In such fuel cell equipment, the fuel supplied to said anode plate side is a 
fuel which generated the alcoholic system hydrocarbon as a original fuel, and the 



configuration which consists of a original fuel mixing means to supply said Hara 
fuel, to the gas passageway linked to the electrode side which said generation 
water produces is also suitable for said anti-freeze means. 
[0016] The fuel which generated the alcoholic system hydrocarbon as a original 
fuel is supplied to the fuel cell equipment constituted as mentioned above at said 
anode plate side, and it acquires electromotive force according to 
electrochemical reaction. Moreover, said Hara fuel is supplied to the gas 
passageway linked to the electrode side which generation water produces 
according to this electrochemical reaction. 

[0017] According to such fuel cell equipment, since an alcoholic system 
hydrocarbon is easily mixed with water, said generation water will be in the 
condition of having contained the alcoholic system hydrocarbon in said gas 
passageway. An alcoholic system hydrocarbon has the low melting point 
compared with water, therefore the generation water in said gas passageway is 
not frozen, also when the melting point falls and outside air temperature falls at 
the time of the shutdown of fuel cell equipment. Moreover, since the original fuel 
is used as an antifreezing agent of generation water, it is not necessary to 
prepare specially the antifreezing agent for adding in generation water, and a 
configuration can be simplified. 

[0018] Some original fuels [ at least ] which consist of said alcoholic system 
hydrocarbon in fuel cell equipment equipped with the above-mentioned 
configuration The water and the Hara fuel reservoir section with which holds 
where the water taken to generate said fuel from this original fuel is mixed, and 
generation of said fuel is equipped, A configuration equipped with a generation 
water recovery means to collect the generation water which was made to 
condense said generation water in the gas passageway linked to the electrode 
side which said generation water produces, and was made to this condense in 
said water and Hara fuel reservoir section is also suitable. 
[0019] With such fuel cell equipment of a configuration, some original fuels [ at 
least ] which consist of said alcoholic system hydrocarbon are held at water and 



the Hara fuel reservoir section in the condition of having mixed with the water 
taken to generate said fuel from this original fuel, and generation of said fuel is 
equipped with it. Moreover, in the gas passageway linked to the electrode side 
which said generation water produces, generation water is mixed with said Hara 
fuel, and the generation water containing this original fuel is condensed, and is 
collected by said water and Hara fuel reservoir section. 

[0020] Thus, in order to use for generation of said fuel said Hara fuel used for the 
anti-freeze of generation water since said Hara fuels used in order to prevent 
freezing of generation water were collected by said water and Hara fuel reservoir 
section, without being discharged and to plan anti-freeze of generation water, a 
original fuel is not consumed vainly. Furthermore, since it is mixed with said 
some of Hara fuels [ at least ], it is stored and the melting point falls, the water 
which generation of said fuel takes does not freeze the water which generation of 
said fuel takes, either, also when outside air temperature falls at the time of the 
shutdown of fuel cell equipment. 

[0021] Moreover, it is good also as said alcoholic system hydrocarbon being a 
methanol here. If it is made such a configuration, a methanol cheap as a original 
fuel which generates the fuel supplied to a fuel cell can be used, as the approach 
of generating the fuel supplied to a fuel cell from a original fuel - a methanol - 
reforming - hydrogen - the approach of generating rich fuel gas is learned 
widely, and this invention can be easily carried out by using a methanol as a 
original fuel. 

[0022] Moreover, in the fuel cell equipment of this invention, said anti-freeze 
means is good also as being a water clearance means to remove said generation 
water from the gas passageway linked to the electrode side which said 
generation water produces. 

[0023] With such fuel cell equipment, it prevents that said generation water is 
frozen within said gas passageway by removing said generation water in the gas 
passageway linked to the electrode side which said generation water produces. 
Thus, since generation water is removed from the inside of passage, the 



passage of gas is always securable in passage. 

[0024] It can be formed in the gas passageway linked to the electrode side with 
which said generation water produces said water clearance means here, water 
can be stored, and it can consider as the configuration which is the storage-of- 
water section which has the wastewater device which discharges the this stored 
water. 

[0025] In such a fuel cell, the generation water produced according to said 
electrochemical reaction is stored and drained by the storage-of-water section 
prepared in the gas passageway linked to the electrode side which this 
generation water produces. Therefore, said generation water is removable from 
the inside of said gas passageway. 

[0026] Moreover, said water clearance means is good also as a configuration 
which is a gas installation means to pass the elevated-temperature gas 
discharged from the predetermined elevated-temperature section prepared in the 
equipment equipped with said fuel cell in the gas passageway linked to the 
electrode side which said generation water produces. 
[0027] Since the elevated-temperature gas discharged from the predetermined 
elevated-temperature section prepared in the equipment equipped with said fuel 
cell equipment in the gas passageway connected to the electrode side which 
said generation water produces with such fuel cell equipment passes, the 
generation water in said gas passageway is evaporated by the heating value 
which the elevated-temperature gas introduced has, and is discharged from said 
gas passageway with the introduced elevated-temperature gas. Therefore, said 
generation water is removable from the inside of said gas passageway. Here, 
since the elevated-temperature gas which passes the inside of said gas 
passageway is elevated-temperature gas discharged from the predetermined 
elevated-temperature section prepared in equipment equipped with said fuel cell 
equipment, in order to obtain elevated-temperature gas, it does not need to form 
special equipment. 

[0028] The configuration which is exhaust gas discharged from the heating 



apparatus formed in order to make the temperature requirement suitable for a 
refining reaction carry out temperature up of said interior of a refining machine is 
also suitable for said elevated-temperature gas which is equipped with the 
refining machine which reforms the original fuel which is such fuel cell equipment 
and consists of a hydrocarbon, and generates said fuel, and passes through the 
inside of said gas passageway with said gas installation means. 
[0029] With such fuel cell equipment, in order to make the temperature 
requirement suitable for a refining reaction carry out temperature up of the 
interior of the refining machine which reforms the original fuel which consists of a 
hydrocarbon and generates said fuel, heating apparatus is formed and the inside 
of said gas passageway is passed by making into said elevated-temperature gas 
the exhaust gas discharged from this heating apparatus. The inside of said gas 
passageway can fully be dried by using the exhaust gas which is generally 
dramatically high as for the temperature suitable for the refining reaction of a 
hydrocarbon, and is discharged from said heating apparatus. 
[0030] Moreover, in the fuel cell equipment of this invention, said lock out 
prevention means is good also as being a stagnation prevention means to 
prevent generation water condensing and piling up in the gas passageway linked 
to the electrode side which said generation water produces. 
[0031] With such fuel cell equipment, it prevents that said gas passageway 
blockades by preventing that said generation water piles up in the gas 
passageway linked to the electrode side which said generation water produces. 
Thus, since generation water does not pile up in passage, also when generation 
water has been frozen in passage, the passage of gas can always be secured. 
[0032] Here, the gas passageway linked to the electrode side which said 
generation water produces is equipped with said stagnation prevention means, 
and it can be considered as the configuration which is the water prehension 
means which can catch water, securing the space through which gas passes. 
Also when said generation water is frozen within said gas passageway by 
considering as such a configuration, securing the space through which gas 



passes can be continued. 

[0033] Here, said water prehension means can be considered as the 
configuration which is the mesh structure prepared in the internal surface of the 
gas passageway linked to the electrode side which said generation water 
produces. With such fuel cell equipment, the generation water condensed within 
said gas passageway is caught in the mesh structure prepared in the internal 
surface of a gas passageway, in mesh structure, spreads and is held by 
capillarity. Therefore, also when outside air temperature falls during the 
shutdown of fuel cell equipment, it is secured, generation water piles up and the 
space through which only freezes generation water within mesh structure, and 
gas passes does not close a gas passageway. 

[0034] Moreover, in the fuel cell equipment of this invention, the electrode side 
which said generation water produces is good also as being a cathode side. 
[0035] The passage anti-freeze approach of the 1st fuel cell equipment of this 
invention is the passage anti-freeze approach of fuel cell equipment of acquiring 
electromotive force according to electrochemical reaction in response to supply 
of the fuel which generated the alcoholic system hydrocarbon as a original fuel, 
and the oxidation gas containing oxygen, and makes it a summary to supply said 
Hara fuel to the gas passageway linked to the electrode side which generation 
water produces according to said electrochemical reaction. 
[0036] According to the passage anti-freeze approach of such fuel cell equipment, 
in the gas passageway linked to the electrode side which said generation water 
produces, since said alcoholic system hydrocarbon said whose generation water 
is a original fuel is mixed, the melting point falls. Therefore, also when outside air 
temperature falls during the shutdown of fuel cell equipment, said generation 
water is frozen within said gas passageway, a gas passageway is made to 
blockade, and inconvenience is not produced. 

[0037] Moreover, the passage anti-freeze approach of the 2nd fuel cell 
equipment of this invention Receive supply of a fuel in an anode plate side, and 
supply of the oxidation gas containing oxygen is received in a cathode side. It is 



the passage anti-freeze approach of fuel cell equipment of acquiring 
electromotive force according to electrochemical reaction. The water of 
condensation generated in the gas passageway linked to the electrode side 
which generation water produces according to said electrochemical reaction is 
stored, and let it be a summary to discharge said stored water of condensation at 
the time of a halt of operation of said fuel cell equipment. 

[0038] According to the passage anti-freeze approach of such fuel cell equipment, 
by the gas passageway linked to the electrode side which said generation water 
produces, generation water is discharged, after being condensed and stored. 
Therefore, also when generation water will be removed from the inside of said 
passage and outside air temperature falls during the shutdown of fuel cell 
equipment, said generation water is frozen within said gas passageway, a gas 
passageway is made to blockade, and inconvenience is not produced. 
[0039] Moreover, the passage anti-freeze approach of the 3rd fuel cell equipment 
of this invention Receive supply of a fuel in an anode plate side, and supply of 
the oxidation gas containing oxygen is received in a cathode side. [ in the gas 
passageway linked to the electrode side which is the passage anti-freeze 
approach of fuel cell equipment of acquiring electromotive force according to 
electrochemical reaction, and generation water produces according to said 
electrochemical reaction ] Let it be a summary to pass the elevated-temperature 
gas discharged from the predetermined elevated-temperature section prepared 
in equipment equipped with said fuel cell. 

[0040] In order to pass the elevated-temperature gas discharged from the 
predetermined elevated-temperature section prepared in the equipment 
equipped with said fuel cell in the gas passageway linked to the electrode side 
which said generation water produces according to the passage anti-freeze 
approach of such fuel cell equipment, the generation water in said gas 
passageway is evaporated by said elevated-temperature gas, and is discharged 
out of said fuel cell equipment with said elevated-temperature gas. Therefore, 
also when generation water will be removed from the inside of said passage and 



outside air temperature falls during the shutdown of fuel cell equipment, said 
generation water is frozen within said gas passageway, a gas passageway is 
made to blockade, and inconvenience is not produced. 
[0041] 

[Embodiment of the Invention] In order to clarify further a configuration and an 
operation of this invention explained above, the gestalt of operation of this 
invention is explained based on an example below. Drawing 1 is an explanatory 
view showing the outline of the configuration of the fuel cell equipment 10 of the 
1 st example. At the time of a halt of operation of a fuel cell, the fuel cell 
equipment 10 of this example supplies the methanol which is a original fuel to the 
passage of the oxidation exhaust gas containing generation water, and has the 
composition of reducing the coagulation temperature of generation water, by 
mixing a methanol in the generation water in passage. When outside air 
temperature falls during the shutdown of a fuel cell by considering as such a 
configuration, it has prevented that the generation water which remains all over 
passage is frozen. First, the configuration of the whole fuel cell equipment 10 is 
explained based on drawing 1 . 

[0042] Fuel cell equipment 10 is equipped with original fuel reservoir equipment 
12, the reformer 16, the fuel cell 20, and the control section 30 as main 
components, refining of the methanol which is the original fuel stored in original 
fuel reservoir equipment 12 is carried out by the reformer 16 -- having -- 
hydrogen - it becomes rich reformed gas and the electrochemical reaction in a 
fuel cell 20 is presented. Hereafter, each component which constitutes fuel cell 
equipment 10 is explained. 

[0043] Original fuel reservoir equipment 12 is equipped with the methanol tank 13, 
and water and a methanol tank 14. The methanol tank 13 is a tank which stores 
the methanol used as the original fuel of a fuel cell. Water and the methanol tank 
14 are tanks which store the water methanol mixed liquor which mixed water and 
a methanol at about 2:1 (volume ratio) rate. The methanol tank 13, and water 
and a methanol tank 14 are connected in passage 40, and the bulb 41 which is a 



solenoid valve is formed in passage 40. Disconnection of this bulb 41 supplies a 
methanol to water and the methanol tank 14 from the methanol tank 13. The 
specific gravity sensor 42 which detects the specific gravity of the water methanol 
mixed liquor stored in water and the methanol tank 14 is formed in water and the 
methanol tank 14. These specific gravity sensors 42 and bulbs 41 are connected 
to the control section 30. A control section 30 adjusts the open condition of a bulb 
41 based on the information about the specific gravity inputted from the specific 
gravity sensor 42, and maintains at the above-mentioned value the ratio of the 
water in the water methanol mixed liquor stored in water and the methanol tank 
14, and a methanol. 

[0044] The original fuel-supply way 50 has connected with water and the 
methanol tank 14, and water methanol mixed liquor is supplied to a reformer 16 
from water and the methanol tank 14 through this original fuel-supply way 50. 
Here, the pump 68 is arranged in the original fuel-supply way 50, and the amount 
of the water methanol mixed liquor supplied to a reformer 16 according to the 
actuation condition of this pump 68 can be adjusted. The pump 68 is connected 
to a control section 30, and the actuation condition is controlled by the control 
section 30. 

[0045] The burner 15 is put side by side in the reformer 16. A burner 15 is 
equipment for supplying the heating value which the refining reaction in a 
reformer 16 takes. A methanol is supplied to a burner 15 through the methanol 
passage 43 from the methanol tank 13. Moreover, the air supply way 46 has 
connected with a burner 15, and air is supplied from a blower 45 through this air 
supply way 46. Furthermore, the fuel exhaust gas which is discharged from a fuel 
cell 20 and which is mentioned later is supplied to a burner 15 through the fuel 
exhaust gas way 60. A burner 15 generates heat energy by combustion by using 
the above-mentioned methanol and fuel exhaust gas as a fuel, and is supplied to 
a reformer 16. The combustion gas which occurred by the burner 15 is first 
supplied to the evaporator 17 with which a reformer 16 is equipped and which is 
mentioned later through the combustion gas supply way 54. 



[0046] Although a combustion reaction is performed by the burner 15 using the 
methanol supplied through the above-mentioned methanol passage 43 at the 
time of start up of fuel cell equipment 10, if electrochemical reaction comes to 
advance in a fuel cell 20 and fuel exhaust gas comes to be supplied from a fuel 
cell 20, the fuel for a combustion reaction will be changed from a methanol to fuel 
exhaust gas. Here, the bulb 44 connected to the control section 30 is formed in 
the methanol passage 43, and the open condition of a bulb 44 is controlled by 
the control section 30. When fuel exhaust gas runs short, a control section 30 
compensates a methanol as a fuel for the combustion in a burner 15, while it 
changes the fuel for combustion from a methanol to fuel exhaust gas by 
controlling the open condition of a bulb 44 according to the situation of the 
electrochemical reaction which advances with a fuel cell 20. Moreover, the 
above-mentioned blower 45 is also connected to the control section 30, and this 
blower 45 supplies the air which the combustion reaction in a burner 15 takes to 
a burner 15 according to the driving signal from a control section 30. 
[0047] The reformer 16 is equipped with an evaporator 17, the refining section 18, 
and CO selective oxidation section 19. An evaporator 17 carries out water 
methanol mixed liquor evaporation and temperature up in advance of a refining 
reaction, the water methanol mixed gas with which the refining section 18 was 
carried out evaporation and temperature up by the evaporator 17 - reforming - 
hydrogen - rich reformed gas is generated. CO selective oxidation section 19 
reduces the carbon monoxide concentration in reformed gas, and makes 
reformed gas fuel gas with low carbon monoxide concentration. The water 
methanol mixed liquor supplied from water and the methanol tank 14 through the 
original fuel-supply way 50 is first introduced into an evaporator 17. Gas 
passagewaies 51 and 52 connect, respectively between the above-mentioned 
evaporator 17, the refining section 18, and CO selective oxidation section 19. 
Hereafter, each part which constitutes a reformer 16 is explained in detail. 
[0048] As mentioned already, evaporators 17 are evaporation and equipment for 
carrying out temperature up about water methanol mixed liquor, and the energy 



for it is supplied to them from the burner 15. That is, the hot combustion gas 
produced in the combustion reaction in a burner 15 is supplied to an evaporator 
17 through the combustion gas supply way 54. The combustion gas supply way 
54 forms the heat exchange section which is not illustrated in the evaporator 17 
interior, and carries out water methanol mixed liquor evaporation and 
temperature up by carrying out heat exchange of the above-mentioned 
combustion gas and the water methanol mixed liquor in this heat exchange 
section. Evaporation and the water methanol mixed gas which carried out 
temperature up are introduced in the refining section 18 through a gas 
passageway 51. Moreover, the combustion gas which carried out heat exchange 
is discharged by the fuel cell equipment 10 exterior through the combustion gas 
fork road 58 which branches from the combustion gas way 55 by the evaporator 
17. 

[0049] In addition, branch, and the above-mentioned combustion gas fork road 
58 is formed, and also it has connected with the refining section 18, and the 
combustion gas way 55 where the combustion gas which carried out heat 
exchange by the evaporator 17 is discharged forms the heat exchange section 
which is not illustrated in the refining section 18 interior. Furthermore, it connects 
also with CO selective oxidation section 19 as a combustion gas way 56, and this 
combustion gas way 55 forms the heat exchange section which similarly is not 
illustrated inside. The combustion gas way 57 has connected with CO selective 
oxidation section 19 further, and the combustion gas which passed the above- 
mentioned heat exchange section can be discharged out of fuel cell equipment 
10. 

[0050] Here, the bulbs 58A and 55A constituted as a solenoid valve are formed in 
the combustion gas fork road 58 and the combustion gas way 55, respectively. 
These bulbs 58A and 55A are connected to the control section 30, and a control 
section 30 changes the passage of the combustion gas discharged from a burner 
15 by controlling the switching condition of these bulbs. The time amount taken 
to introduce the above-mentioned combustion gas also in the refining section 18 



and CO selective oxidation section 19, to carry out temperature up of the refining 
section 18 and the CO selective oxidation section 19 at the time of start up of fuel 
cell equipment 10, and for operation to become possible by the steady state by 
closing motion control of such a bulb is shortened. If the temperature in the 
refining section 18 and CO selective oxidation section 19 fully carries out 
temperature up, after combustion gas is discharged by the change of the above- 
mentioned bulb from an evaporator 17, it will come to be emitted by it out of fuel 
cell equipment 10. 

[0051] the refining section 18 equipping the interior with the Cu-Zn catalyst which 
is a reforming catalyst, and making the front face of this reforming catalyst pass 
the above-mentioned water methanol mixed gas -- water methanol mixed gas ~ 
reforming - hydrogen - rich reformed gas is generated. Below, the steam- 
reforming reaction which advances in the refining section 18 is shown. 
[0052] 

CH30H -> CO+2H2-90.0 (kJ/mol) - (4) 
CO+H20 -> CO2+H2+40.5 (kJ/mol) -- (5) 
CH30H+H20 -> C02+3H2-49.5 (kJ/mol) - (6) 

[0053] The conversion reaction of the carbon monoxide in which the methanol 
was shown in the reaction when carrying out steam reforming by the 
decomposition reaction of the methanol shown by (4) formulas and (5) formulas 
advances simultaneously, and the reaction of (6) types occurs as a whole. Thus, 
a refining reaction is endothermic reaction, and in order to advance a reaction, it 
requires heat energy. In the reformer 16 of this example, it has the composition 
that water methanol gas carries a required heating value into the refining section 
18 by fully carrying out temperature up of the water methanol gas with the 
combustion gas supplied from a burner 15, in the evaporator 17. Therefore, in 
addition to the time of start up of fuel cell equipment 10, as mentioned above, the 
combustion gas supplied from a burner 15 is discharged, without being 
introduced in the refining section 18. 

[0054] CO selective oxidation section 19 is equipment with which it oxidizes 



selectively and carbon monoxide concentration makes the carbon monoxide in 
the reformed gas generated in the refining section 18 fuel gas low enough. As 
mentioned already, the refining reaction which advances in the refining section 
18 advances according to (4) types thru/or (6) types. Although a carbon 
monoxide will not arise eventually if these reactions are performed thoroughly, it 
sets to a actual fuel reformer. Since it is difficult to make the above-mentioned (5) 
formula react thoroughly, the carbon monoxide as a by-product is contained in a 
minute amount in the fuel gas by which refining was carried out by the fuel 
reformer. However, if a fuel cell is supplied by making into fuel gas the reformed 
gas which contains a carbon monoxide in this way, the platinum catalyst with 
which a fuel cell is equipped is adsorbed, and a carbon monoxide will degrade a 
catalyst. Therefore, in the reformer 16, after forming CO selective oxidation 
section 19 and reducing the carbon monoxide concentration in reformed gas, the 
fuel cell 20 was supplied by having made into fuel gas the reformed gas which 
fully reduced carbon monoxide concentration, and degradation of a reforming 
catalyst is prevented. In addition, in the case of, in the case of a phosphoric acid 
mold fuel cell, it is about several % or less, and, in the case of a polymer 
electrolyte fuel cell, the carbon monoxide concentration permitted in the fuel gas 
supplied to a fuel cell is about several ppm or less. Below, the selective oxidation 
reaction of the carbon monoxide which runs in CO selective oxidation section 19 
is shown. 
[0055] 

CO+(1/2) 02 -> C02 - (7) 

[0056] CO selective oxidation section 19 is equipped with the platinum catalyst 
which is a carbon monoxide selective oxidation catalyst. Moreover, air is supplied 
to CO selective oxidation section 19 from the blower 47 through the air supply 
way 52, and the selective oxidation reaction of the above-mentioned (7) formula 
is advanced using the supplied air. The reformed gas with which carbon 
monoxide concentration was reduced is supplied to a fuel cell 20 through the 
fuel-supply way 53 as fuel gas in CO selective oxidation section 19. Here, the 



carbon monoxide concentration in the fuel gas which CO selective oxidation 
section 19 is made to pass reformed gas, and is obtained becomes settled with 
the operating temperature of CO selective oxidation section 19, the carbon 
monoxide concentration in the reformed gas supplied, the flow rate per unit 
catalyst volume of the reformed gas supplied to CO selective oxidation section 
19 (space velocity), etc. In this example, the carbon monoxide sensor 49 linked 
to a control section 30 is formed in the fuel-supply way 53, and the carbon 
monoxide concentration in fuel gas is supervised. A control section 30 controls 
the amount of actuation of a blower 47 based on the throughput in the reformer 
16 presumed from the amount of actuation of the pump 68 mentioned already 
etc., and the carbon monoxide concentration in the fuel gas which the carbon 
monoxide sensor 49 detects. While adjusting the amount of oxygen supplied to 
CO selective oxidation section 19 and making low enough carbon monoxide 
concentration in fuel gas by this, it prevents that superfluous oxygen will be 
supplied to CO selective oxidation section 19. 

[0057] A fuel cell 20 performs electrochemical reaction in response to supply with 
the fuel gas which a reformer 16 generates, and the oxidation gas containing 
oxygen, and acquires electromotive force. The electrochemical reaction which 
advances with this fuel cell 20 is the same as that of the reaction shown in (1) 
type thru/or (3) types mentioned already. The fuel cell 20 of this example is a 
polymer electrolyte fuel cell, and is equipped with the stack structure which 
carried out two or more laminatings of the single eel 28. Drawing 2 is a sectional 
view which expresses the configuration of the single eel 28 typically. The single 
eel 28 consists of an electrolyte membrane 21, an anode 22, a cathode 23, and 
separators 24 and 25. 

[0058] An anode 22 and a cathode 23 are gas diffusion electrodes which 
constitute sandwich structure on both sides of an electrolyte membrane 21 from 
both sides. Separators 24 and 25 form the passage of fuel gas and oxidation gas 
between an anode 22 and a cathode 23, sandwiching this sandwich structure 
from both sides further. Fuel gas passage 24P are formed between the anode 22 



and the separator 24, and oxidation gas-passageway 25P are formed between 
the cathode 23 and the separator 25. 

[0059] Here, an electrolyte membrane 21 is the ion exchange membrane of 
proton conductivity formed by solid-state polymeric materials, for example, 
fluororesin, and shows good electrical conductivity according to a damp or wet 
condition. The Nafion film (Du Pont make) was used in this example. The alloy 
which consists of the platinum as a catalyst or platinum, and other metals is 
applied to the front face of an electrolyte membrane 21. Produce the carbon 
powder which supported the alloy which consists of platinum or platinum, and 
other metals as an approach of applying a catalyst, and the suitable organic 
solvent was made to distribute the carbon powder which supported this catalyst, 
optimum dose addition was carried out, the electrolytic solution (for example, 
Aldrich Chemical, Nafion Solution) was pasted, and the approach of screen- 
stenciling on an electrolyte membrane 21 was taken. Or the configuration which 
carries out film formation of the paste containing the carbon powder which 
supported the above-mentioned catalyst, produces a sheet, and presses this 
sheet on an electrolyte membrane 21 is also suitable. 
[0060] Both the anode 22 and the cathode 23 are formed of the carbon cross 
woven with the yarn which consists of a carbon fiber. In addition, in this example, 
although the anode 22 and the cathode 23 were formed by the carbon cross, the 
configuration formed by the carbon paper which consists of a carbon fiber, or 
carbon felt is also suitable. 

[0061] Separators 24 and 25 are formed by the conductive gas non-penetrated 
member, for example, the substantia-compacta carbon which compressed 
carbon and it presupposed gas un-penetrating. Separators 24 and 25 form the rib 
section of a predetermined configuration in the front face, as mentioned already, 
a separator 24 forms fuel gas passage 24P on the front face of an anode 22, and 
a separator 25 forms oxidation gas-passageway 25P on the front face of a 
cathode 23. Here, it forms a gas passageway, and if supply of fuel gas or 
oxidation gas is possible for the configuration of the rib section formed in the front 



face of each separator to a gas diffusion electrode, it is good. The rib section was 
formed in two or more grooves formed in parallel in this example. In addition, 
although the separator 24 and the separator 25 were divided and described here, 
in the actual fuel cell 20, the ****** single eel 28 considered as the configuration 
which shares a separator using the separator in which the rib section was formed 
to both sides. 

[0062] In the above, the configuration of the single eel 28 which is the basic 
structure of a fuel cell 20 was explained. When actually assembling as a fuel cell 
20, a separator is arranged between configurations of consisting of an anode 22, 
an electrolyte membrane 21, and a cathode 23, two or more set laminating of the 
single eel 28 is carried out (this example 100 sets), and stack structure is 
constituted by arranging the collecting electrode plate constituted by the ends 
with substantia-compacta carbon, a copper plate, etc. 

[0063] Fuel gas is supplied to the fuel cell 20 explained above through the fuel- 
supply way 53 mentioned already, this fuel gas is introduced into fuel gas 
passage 24P by the side of an anode, and the above-mentioned electrochemical 
reaction is presented with it. The fuel exhaust gas discharged from fuel gas 
passage 24P is supplied to a burner 15 via the fuel exhaust gas way 60. In this 
burner 15, the hydrogen which remained without being consumed by 
electrochemical reaction is used as a fuel for combustion. 
[0064] Moreover, the compressed air is supplied to a fuel cell 20 from a 
compressor 48 through the oxidation gas supply way 59. This compressed air is 
introduced into oxidation gas-passageway 25P by the side of a cathode as 
oxidation gas, and the above-mentioned electrochemical reaction is presented 
with it. In addition, the compressor 48 is connected to the control section 30, and 
a control section 30 controls the actuation condition of a compressor 48 
according to the throughput in the magnitude and the reformer 16 of the load 
connected to the fuel cell 20 etc., and is adjusting the oxidation capacity supplied 
to a fuel cell 20. The oxidation exhaust gas discharged from oxidation gas- 
passageway 25P is introduced into the oxidation exhaust gas way 61. Although 



the oxidation exhaust gas introduced into the oxidation exhaust gas way 61 is 
discharged out of fuel cell equipment 10, the condenser 62 is formed in this 
oxidation exhaust gas way 61, and after condensing and removing the steam in 
oxidation exhaust gas in a condenser 62, oxidation exhaust gas is discharged. 
Oxidation exhaust gas is made to lower, maximum vapor tension is reduced, and 
the steam in oxidation exhaust gas is made to condense by the heat exchange 
section formed in the interior in a condenser 62. The water condensed and 
collected with the condenser 62 is returned to water and the methanol tank 14 
through the water recovery way 64. 

[0065] Here, the steam in oxidation exhaust gas is generation water mentioned 
already. As shown in (2) types of the electrochemical reaction mentioned above, 
in a fuel cell 20, generation water arises in the cathode side with progress of 
electrochemical reaction. Moreover, although the air compressed by the 
compressor 48 has composition supplied to a fuel cell 20 as it is with the fuel cell 
equipment 1 0 of drawing 1 , in order to prevent the front face of the electrolyte 
membrane 21 in a fuel cell 20 drying by being exposed to the compressed air, it 
is good also as supplying the humidified compressed air to a fuel cell 20. In such 
a case, into the oxidation exhaust gas discharged by the oxidation exhaust gas 
way 61, the steam beforehand added into oxidation gas will also be contained, 
and this steam added beforehand is also recovered by the condenser 62, and is 
sent at water and the methanol tank 14. 

[0066] Moreover, the methanol addition way 66 has connected with the above- 
mentioned oxidation exhaust gas way 61, and the methanol stored by the 
methanol tank 13 can be added in oxidation exhaust gas. The pump 67 
connected to the control section 30 is formed in the methanol addition way 66. If 
this pump 67 drives with the driving signal from a control section 30, the 
methanol of the specified quantity will be added from the methanol tank 13 to the 
oxidation exhaust gas in the oxidation exhaust gas way 61. This configuration 
corresponds to the important section of this invention, and is explained in detail 
later. 



[0067] In addition, although not illustrated in drawing 1 , the fuel cell 20 forms the 
predetermined cooling waterway in the perimeter. This cooling waterway is the 
passage where the interior was filled up with the antifreezing solution, and the 
antifreezing solution which flows the inside of passage circulates through 
between a fuel cell 20 and the predetermined heat exchange sections. Although 
the electrochemical reaction mentioned already advances in a fuel cell 20, in 
case such electrochemical reaction advances, a part of chemical energy which 
the fuel supplied to a fuel cell 20 has will be emitted as heat energy, without 
being changed into electrical energy. Therefore, although temperature up of the 
fuel cell 20 will be gradually carried out during the operation, in this example, the 
fuel cell 20 is maintained at the predetermined temperature requirement by 
circulating the cooling water which consists of the above-mentioned antifreezing 
solution. 

[0068] A control section 30 is constituted as a logical circuit centering on a 
microcomputer. In detail CPU34 which performs a predetermined operation etc. 
according to the control program set up beforehand, ROM36 in which a control 
program, control data, etc. required at CPU34 to perform various data processing 
were stored beforehand, RAM38 by which various data required to carry out 
various data processing by CPU34 similarly are written temporarily, While 
inputting the detecting signal from various temperature sensors or a pressure 
sensor mentioned already, it has the input/output port 32 grade which outputs a 
driving signal to the various pumps mentioned already according to the result of 
an operation in CPU34, a flow regulator, etc. 

[0069] Next, it is control corresponding to the important section of this example, 
and the control performed when suspending operation of fuel cell equipment 10 
is explained. The fuel cell equipment 10 of this example performs control of 
suspending operation, after adding a methanol to the oxidation exhaust gas in 
the oxidation exhaust gas way 61 at the time of the shutdown, when outside air 
temperature is low, or when it is predicted that outside air temperature falls 
during shutdown. Here, the situation in the oxidation exhaust gas way 61 at the 



time of a halt of fuel cell equipment 10 is explained. 
[0070] While fuel cell equipment 10 is working in the steady state, since the 
oxidation exhaust gas discharged by the oxidation exhaust gas way 61 is 
maintained at the predetermined temperature requirement corresponding to the 
operating temperature of a fuel cell 20, the steam in oxidation exhaust gas does 
not condense it to a large quantity in passage. However, since oxidation exhaust 
gas lowers gradually as it passes through the oxidation exhaust gas way 61, the 
maximum vapor tension in oxidation exhaust gas falls gradually, and it arises 
[ the water of condensation corresponding to the lowered vapor pressure ] all 
over the oxidation exhaust gas way 61. Thus, during operation of fuel cell 
equipment 1 0A, the waterdrop which consists of the water of condensation 
generated all over the oxidation exhaust gas way 61 is blown away by the 
oxidation exhaust gas which continues being discharged, and is soon collected in 
a condenser 62. Moreover, the generation water held in oxidation exhaust gas as 
a steam, without condensing all over the oxidation exhaust gas way 61 is also 
collected in a condenser 62. 

[0071] In such fuel cell equipment 10, supply of the original fuel to a reformer 16 
is stopped at the time of a halt of operation, if the fuel gas supplied to a fuel cell 
20 begins reduction, the heating value generated with a fuel cell 20 will decrease, 
and the temperature of the oxidation exhaust gas discharged will begin to fall. 
Thus, if the temperature of oxidation exhaust gas begins to fall, the amount of the 
water of condensation produced on the oxidation exhaust gas way 61 will 
increase. The fuel cell equipment 10 of this example has prevented freezing of 
the water of condensation by adding a methanol to the produced water of 
condensation, when the temperature in passage falls at the time of a halt of fuel 
cell equipment 10. As shown in drawing 3 , as for water, the coagulation 
temperature shows the low congealing point of -97.8 degrees C in a methanol to 
being 0 degree C. Therefore, by adding the methanol of the specified quantity to 
water, coagulation temperature is reduced and it becomes possible to prevent 
freezing of the water of condensation in passage. 



[0072] Drawing 4 is a flow chart with which a manipulation routine is expressed at 
the time of a halt performed at the time of a halt of operation of fuel cell 
equipment 10. If a halt of operation of fuel cell equipment 10 is directed by 
approaches, such as a directions input by the operator to a predetermined 
actuation switch, a manipulation routine will be performed at the time of a halt of 
a control-section 30 odor lever. 

[0073] If this routine is performed, CPU34 will judge first whether a methanol is 
added to the oxidation exhaust gas in the oxidation exhaust gas way 61 (step 
S200). Outside air temperature is below predetermined temperature, and 
decision whether this methanol is added is decision about whether there is any 
possibility that the water of condensation produced in fuel cell equipment 10 
during the shutdown of fuel cell equipment 10 may be frozen. Such decision is 
performed through the outside-air-temperature sensor 65 put side by side to fuel 
cell equipment 10 by inputting the information about outside air temperature into 
a control section 30 (refer to drawing 1 ). In step S200, when it is judged that a 
methanol is not added, this routine is ended as it is and only actuation of the 
usual shutdown is performed. Thus, although considered as the configuration 
which judges whether a methanol is added in step S200 in this example, this step 
S200 is skipped and it is good also as processing methanol addition shown 
below each time at the time of the shutdown of fuel cell equipment 10. 
[0074] In step S200, since there is fear of freezing of the water of condensation, 
when it is judged that a methanol is added on the oxidation exhaust gas way 61 
next, the amount of actuation and actuation time amount of a pump 67 and a 
compressor 48 are read. (Step S210) . The amount of actuation and actuation 
time amount of this pump 67 and a compressor 48 are the value which was set 
up based on the amount of methanols added on the oxidation exhaust gas way 
61, and was beforehand memorized in the control section 30. While introducing 
the methanol of the specified quantity into the oxidation exhaust gas way 61 by 
driving a pump 67 and a compressor 48 based on this amount of actuation, and 
actuation time amount, methanol concentration in the water of condensation 



produced in passage can be made into the predetermined range. 
[0075] Here, the amount of methanols added on the oxidation exhaust gas way 
61 is the value set up after the shutdown of fuel cell equipment 1 0 as an amount 
which can fully lower the congealing point of the water of condensation produced 
in passage. The range of the amount of the water of condensation produced in 
passage after the shutdown of fuel cell equipment 10 can be predicted based on 
the maximum vapor tension in the temperature of the amount of the generation 
water produced in the cathode side of the fuel cell 20 currently operated by the 
steady state, and the oxidation exhaust gas discharged from the amount which 
humidifies oxidation gas, or the fuel cell 20 currently operated by the steady state, 
the volume of the passage of oxidation exhaust gas, etc. Based on these values, 
the amount of addition methanols is set up so that it may become about 30% of 
the water of condensation. 

[0076] If the amount of actuation and actuation time amount of a pump 67 and a 
compressor 48 are read in step S210, CPU34 will judge next whether the fuel cell 
20 suspended operation (step S220). If a halt of operation of fuel cell equipment 
10 is directed by approaches, such as a directions input by the operator to a 
predetermined actuation switch, a control section 30 will output a driving signal to 
a pump 68 while performing this routine, and will suspend supply of the original 
fuel to a reformer 16. If supply of a original fuel is suspended, while the 
throughput in a reformer 16 decreases, the amount of fuel gas supplied to a fuel 
cell 20 will decrease, and supply of fuel gas will be suspended soon. Thus, a fuel 
cell 20 suspends the operation by suspending supply of fuel gas. Decision of the 
idle state of the fuel cell 20 in step S220 can be judged by inputting the 
temperature in the fuel cell 20 which formed and detected the temperature 
sensor which is not illustrated in a fuel cell 20, the elapsed time after suspending 
a pump 68, etc. 

[0077] If it is judged that the fuel cell 20 suspended operation in step S220 next, 
a pump 67 and a compressor 48 will be driven according to the value read at 
step S210 (step S230). Supply of a methanol on the oxidation exhaust gas way 



61 is started by this. At this time, the methanol which supply of oxidation gas was 
performed succeedingly on the oxidation exhaust gas way 61, and was supplied 
by the flow of this oxidation gas in the oxidation exhaust gas way 61 when the 
compressor 48 was driving moves in the direction of a lower stream of a river of 
passage, mixing with the water of condensation in the oxidation exhaust gas way 
61 . In order to connect with a condenser 62, as for the oxidation exhaust gas way 
61 , the water of condensation in a condenser 62 also comes to mix a methanol. 
Since the water of condensation in a condenser 62 is collected by water and the 
methanol tank 14 through the water recovery way 64, each water of 
condensation in the oxidation exhaust gas way 61 , a condenser 62, and the 
water recovery way 64 comes to contain a methanol by driving a pump 67 and a 
compressor 48, as described above. 

[0078] Moreover, if a pump 67 and a compressor 48 begin to drive in step S230, 
measurement of elapsed time will be started succeedingly. That is, 0 is 
substituted for the variable t with which CPU34 resets a timer and elapsed time is 
expressed (step S240). It is the predetermined conventional time tO which read 
the value of this t after this (step S250), and was memorized beforehand. About 
the actuation (step S260) which compares, it is the above-mentioned 
conventional time tO. It repeats until it passes. Here, it is the predetermined 
conventional time tO. It is equivalent to the actuation time amount read at step 
S210. 

[0079] It sets to step S260 and elapsed time t is the conventional time tO. If it is 
judged that it exceeded, as what the methanol of an amount was enough 
supplied in the oxidation exhaust gas way 61 , and was fully mixed with the water 
of condensation in passage, operation of a pump 67 and a compressor 48 will be 
suspended (step S270), and this routine will be ended. 

[0080] Thus, during the shutdown of the fuel cell equipment 10 which suspended 
operation, the water of condensation containing the methanol of the above- 
mentioned specified quantity remains on the oxidation exhaust gas way 61, a 
condenser 62, and the water recovery way 64. If operation of fuel cell equipment 



1 0 is resumed next time, the water of condensation containing this methanol will 
be sent to water and the methanol tank 14, will be stored here, and will be again 
supplied to a reformer 16 as a original fuel. 

[0081] According to the fuel cell equipment 10 of the 1st example constituted as 
mentioned above, in order to add a methanol to oxidation exhaust gas at the time 
of a halt of operation of fuel cell equipment 10, the water of condensation which 
contains a methanol during shutdown remains in the oxidation exhaust gas way 
61 , a condenser 62, and the water recovery way 64. Therefore, even if outside 
air temperature falls during the shutdown of fuel cell equipment 1 0, the water of 
condensation is not frozen in the oxidation exhaust gas way 61, a condenser 62, 
and the water recovery way 64. Therefore, there is no possibility of the frozen 
water of condensation narrowing the passage of the above-mentioned oxidation 
exhaust gas and the water of condensation, or closing selectively. Since there is 
no possibility that the water of condensation may be frozen, when resuming 
operation of fuel cell equipment 1 0 next time, in order to dissolve the frozen 
water of condensation, it is not necessary to heat passage, such as the oxidation 
exhaust gas way 61, and long duration is not required at the time of resumption 
of operation, or energy for heating is not consumed vainly at it. 
[0082] Drawing 5 is time amount (starting time amount) required at the time of 
start up of the fuel cell equipment known conventionally, and is an explanatory 
view showing signs that the time amount required when dissolving with heating 
the water of condensation frozen in passage was compared with the time amount 
required at the time of start up of the fuel cell equipment 1 0 of this example. As 
shown in drawing 5 , the fuel cell equipment known conventionally takes 
predetermined time amount, in order to dissolve the water of condensation in 
passage at the time of the start up. Fusion of the water of condensation arranges 
the heater for heating in the passage where it is predicted that the water of 
condensation remains, and can be performed by the approach of energizing at 
this heater and making it generate heat etc. at the time of start up. The starting 
time amount at this time turns into time amount for mainly dissolving the water of 



condensation frozen in passage by generation of heat of a heater. Or it is good 
also as dissolving the water of condensation frozen using the combustion gas 
produced by the burner put side by side to the reformer. In this case, supply a 
methanol to a burner from a methanol tank, a combustion reaction is made to 
cause, and the water of condensation is dissolved by telling the heating value 
produced here to the above-mentioned passage. Such processing will take 
considerable time amount. On the other hand, the fuel cell equipment 10 of the 
1st example of the above does not take time amount, in order to be able to start 
supply of gas to a fuel cell 20 promptly and to dissolve the water of condensation, 
if the actuation in a reformer 16 starts, since there is no possibility that the gas 
passageway may be closed at the time of the start up. 

[0083] In addition, as for the connecting location of the methanol addition way 66, 
on the oxidation exhaust gas way 61 of the fuel cell equipment 10 of this example, 
it is desirable that it is the upstream of the oxidation exhaust gas way 61 as much 
as possible. At the time of the shutdown of fuel cell equipment 1 0, in order that 
the oxidation exhaust gas discharged from a fuel cell 20 may lower the 
temperature gradually, the pressure in the oxidation exhaust gas way 61 serves 
as negative pressure a little, and the methanol blown into the oxidation exhaust 
gas way 61 from the methanol addition way 66 is easily diffused in the oxidation 
exhaust gas way 61 . However, in order to fully realize an antifreeze effect to near 
a connection with a fuel cell 20 in the oxidation exhaust gas way 61 , as for the 
connecting location of the methanol addition way 66, on the oxidation exhaust 
gas way 61, it is desirable that it is the upstream more. Furthermore, on the 
oxidation exhaust gas way 61, in order to secure the above-mentioned antifreeze 
effect over the downstream in which the condenser 62 was arranged, it is good 
also as adding more some methanols which the methanol addition way 66 is 
branched on the way, and are added from the downstream. 
[0084] Moreover, it is good also as judging based on whether it is expected that 
outside air temperature falls during the shutdown of fuel cell equipment 10, and 
whether a methanol is added to oxidation exhaust gas lowers the temperature 



even below the freezing point at step S200 of a manipulation routine at the time 
of a halt of the 1 st example although judged based on the outside air 
temperature of the fuel cell equipment 10 at the time of shutdown. It can perform 
by the approach of judging whether it corresponding to the above-mentioned 
period which read time and was beforehand set up from the timer with which the 
period when, as for such decision, freezing is expected is beforehand set up in 
the control section 30 (for example, like [ on December 1 to February 31 etc. ]), 
and a control section 30 does not illustrate it. Or when the data about outside air 
temperature are inputted and the conditions about outside air temperature turn 
into predetermined conditions (for example, mean temperature is less than 
predetermined period constant value) from the outside-air-temperature sensor 
mentioned already, it is good also as judging that there is a possibility that the 
water of condensation may be frozen. Moreover, it is also suitable by forming a 
predetermined switch, in using the fuel cell equipment 10 of this example as a 
power source for migration like the power source for actuation of an electric 
vehicle to have, when using it by the user as a configuration in which a direct 
directions input is possible, moving the addition of a methanol to oxidation 
exhaust gas to a cold district. 

[0085] In order to supply air to a burner 15, CO selective oxidation section 19, 
and a fuel cell 20, although [ the fuel cell equipment 10 of the 1st example of the 
above ] blowers 45 and 47 and a compressor 48 are formed, respectively, it is 
good also as supplying air using the same blower or the same compressor or 
more to at least two among these burners 15, CO selective oxidation section 19, 
and a fuel cell 20. in this case, a bulb is prepared in the passage of the air 
supplied from a blower or a compressor, and it becomes possible to control the 
open condition of this bulb, then for it to be alike, respectively, and to receive and 
to supply the air of an initial complement. 

[0086] Although considered as the configuration which supplies a methanol to the 
oxidation exhaust gas way 61 at the time of the shutdown of fuel cell equipment 
10 in the 1st above-mentioned example, during operation of fuel cell equipment, 



it is good also as a configuration which always supplies a methanol to the 
oxidation exhaust gas way 61. It is shown below by making such a configuration 
into the 2nd example. Control performed in the 2nd example is performed by the 
fuel cell equipment 10 of the 1st example shown in drawing 1 , and the fuel cell 
equipment which has the same configuration. Drawing 6 is a methanol addition 
manipulation routine performed in the fuel cell equipment 10 of the 2nd example. 
Operation of fuel cell equipment 10 is started, and if this methanol addition 
manipulation routine is judged that fuel cell equipment 10 reached the steady 
state from the operating temperature of a fuel cell 20 etc., it will be performed for 
every predetermined time amount by CPU34. 

[0087] The amount of the generation water in the sterile oxidation [ by which a 
methanol addition manipulation routine is performed ] exhaust gas by which 
CPU34 is discharged from a fuel cell 20 is computed (step S300). The amount of 
the generation water in this oxidation exhaust gas is computed as a flow rate 
discharged from a fuel cell 20 based on the burden of generations of electrical 
energy connected to the fuel cell 20, i.e., the amount in a fuel cell 20, and the 
water vapor content added by the oxidation gas supplied to a fuel cell 20. 
[0088] If the amount of the generation water in oxidation exhaust gas is 
computed in step S300, CPU34 will determine next the amount of methanols 
supplied to the oxidation exhaust gas way 61 based on the amount of the 
computed generation water (step S310). this example -- this amount of addition 
methanols - generation - it determined as an addition methanol flow rate to the 
flow rate of the generation water computed at step S300 so that it might become 
30% of amount of water. 

[0089] If an addition methanol flow rate is determined, CPU34 will output a 
driving signal to a pump 67 next (step S320). The amount of actuation of the 
pump 67 driven in response to this driving signal turns into the amount of 
actuation which can add a methanol to the oxidation exhaust gas way 61 
according to the addition methanol flow rate determined at step S310. Although 
the output of the driving signal over a pump 67 makes actuation of a pump 67 



started here at the time of initiation of operation of fuel cell equipment 10, 
modification or maintenance of a pump 67 of the amount of actuation will be 
directed at the time of continuation of operation of fuel cell equipment 10. This 
routine will be ended if a driving signal is outputted to a pump 67 in step S320. 
[0090] In order to add the methanol of the specified quantity to oxidation exhaust 
gas during operation of fuel cell equipment 10 according to the fuel cell 
equipment of the 2nd example constituted as mentioned above, the water of 
condensation which exists in the oxidation exhaust gas way 61, a condenser 62, 
and the water recovery way 64 will always contain the methanol of a 
predetermined rate. Therefore, as well as the 1st example when outside air 
temperature falls during the shutdown of fuel cell equipment 10, the water of 
condensation is not frozen in the oxidation exhaust gas way 61 , a condenser 62, 
and the water recovery way 64. Therefore, there is no possibility of the frozen 
water of condensation narrowing the passage of the above-mentioned oxidation 
exhaust gas and the water of condensation, or closing selectively. Since there is 
no possibility that the water of condensation may be frozen, when resuming 
operation of fuel cell equipment 10 next time, in order to dissolve the frozen 
water of condensation, it is not necessary to heat passage, such as the oxidation 
exhaust gas way 61, and long duration is not required at the time of resumption 
of operation, or energy for heating is not consumed vainly at it. 
[0091] Furthermore, with the fuel cell equipment 10 of the 1st and 2nd examples 
of the above, in order to reduce the melting point of the water of condensation, 
the methanol is added to the water of condensation, and since the methanol 
which is a original fuel for generating fuel gas can be used as it is, in order to 
reduce the melting point of the water of condensation, it is not necessary to have 
a special configuration. Moreover, in the original fuel reservoir equipment 12 of 
this example, the water for presenting a steam-reforming reaction with a 
methanol is stored in water and the methanol tank 14 in the condition of having 
mixed with the methanol. Therefore, the methanols added in oxidation exhaust 
gas will be collected through a condenser 62 and the water recovery way 64, and 



will be stored by water and the methanol tank 14 as it is with generation water. 
Therefore, the configuration of fuel cell equipment can be simplified, and it is not 
necessary to dissociate from the water of condensation and to collect the 
methanols which are antifreezing agents. 

[0092] Although the amount of methanols added to oxidation exhaust gas in the 
1st and 2nd examples of the above was made into about 30% of the oxidation 
amount of exhaust gas, it is good also as adding the methanol of a different rate 
to oxidation exhaust gas. Since the congealing point of the water of condensation 
falls, even if outside air temperature turns into low temperature more, it becomes 
possible [ preventing freezing ], so that the rate of the methanol to add is made 
high. When it is expected from the first that lowering of outside air temperature is 
predetermined within the limits, the rate of the above-mentioned addition 
methanol may be made smaller than the value shown in the example. 
[0093] moreover, the fuel cell equipment of the 1st and 2nd examples of the 
above -- hydrogen -- although it considered as the configuration to prevent that 
the water of condensation was frozen in the oxidation exhaust gas way 61 by 
supplying this methanol to the oxidation exhaust gas way 61, using a methanol 
as a original fuel for generating rich fuel gas, it is good also as applying to the 
configuration which described above original fuels other than a methanol. As an 
usable original fuel, by the refining reaction, if generation of hydeogen-rich gas is 
possible and mixing is easily [ as water ] possible, it is good and an alcoholic 
system hydrocarbon, for example, ethanol, isopropanol, etc., can be used. 
[0094] Although freezing of the water of condensation which the congealing point 
of the water of condensation in the oxidation exhaust gas way 61 , a condenser 
62, and the water recovery way 64 is dropped, and remains to the above- 
mentioned passage by adding a methanol to oxidation exhaust gas was 
prevented in the 1st and 2nd examples explained above, freezing of the water of 
condensation can also be prevented by establishing a blowdown means to 
discharge the water of condensation from the above-mentioned passage at the 
time of the shutdown of a fuel cell. It explains below by making such a 



configuration into the 3rd example. Since fuel cell equipment 10A of the 3rd 
example is equipped with the almost same configuration as the fuel cell 
equipment 10 of the 1st and 2nd examples, the member number same about a 
common configuration is attached, and detailed explanation is omitted. 
[0095] Fuel cell equipment 10A of the 3rd example is equipped with the drain 70 
as a configuration for discharging the water of condensation on the oxidation 
exhaust gas way 61 , the condenser 62, and the water recovery way 64 from 
passage. The drain 70 is formed in the position of the above-mentioned oxidation 
exhaust gas way 61 , a condenser 62, and the water recovery way 64, and is 
equipment which performs a reservoir and blowdown of the water of 
condensation produced in such passage at the time of the shutdown of fuel cell 
equipment 10A. Thus, although the drain 70 is formed in each above-mentioned 
passage, the drain 70 formed in the oxidation exhaust gas way 61 is explained 
below. 

[0096] The outline of the configuration of the drain 70 in the oxidation exhaust 
gas way 61 with which fuel cell equipment 10A of the 3rd example equips 
drawing 7 is shown. The drain 70 is formed in the location which passage bends 
in the oxidation exhaust gas way 61, and serves as a low location on it according 
to the configuration of passage. The drain 70 is equipped with the storage-of- 
water section 72, the exhaust port 74, and the bulb 76. The storage-of-water 
section 72 is formed as structure in which the pars basilaris ossis occipitalis of 
the duct in the position of each above-mentioned passage became depressed, 
and can store the water of condensation of an amount according to the 
configuration of the above-mentioned storage-of-water section 72. An exhaust 
port 74 is opening prepared in the pars basilaris ossis occipitalis of the storage- 
of-water section 72, and is equipped with the bulb 76. It was constituted as a 
solenoid valve, and has connected with a control section 30, and a bulb 76 opens 
and closes an exhaust port 74 in response to the driving signal from a control 
section 30. When the temperature in passage falls at the time of a halt of fuel cell 
equipment 10A, fuel cell equipment 10A of this example stores the produced 



water of condensation in the storage-of-water section 72 in a drain 70, and 
removes the water of condensation from a drain 70 by opening a bulb 76 after 
that. Below, such actuation at the time of the shutdown of fuel cell equipment 
10A is explained. 

[0097] Drawing 8 is a flow chart with which a manipulation routine is expressed at 
the time of a halt performed at the time of a halt of operation of fuel cell 
equipment 10A of the 3rd example. If a halt of operation of fuel cell equipment 
10A is directed by approaches, such as a directions input by the operator to a 
predetermined actuation switch, a manipulation routine will be performed at the 
time of a halt of a control-section 30 odor lever. 

[0098] When this routine is performed, CPU34 outputs a signal to the pump 68 
arranged in the original fuel-supply way 50 first, stops operation of a pump 68, 
and makes supply of the original fuel from water and the methanol tank 14 to a 
reformer 16 stop (step S400). A halt of supply of the original fuel to a reformer 16 
begins to reduce the throughput in each part which constitutes a reformer 16 as 
mentioned already. Next, CPU34 resets the predetermined timer with which the 
interior of a control section 30 is equipped (step S410). That is, measurement of 
the time amount after a halt of operation of fuel cell equipment 1 0 is directed is 
started by substituting 0 for the variable t showing time amount. 
[0099] Next, CPU34 is the predetermined value t1 which read the elapsed time t 
after a halt of operation of fuel cell equipment 10A is directed from the above- 
mentioned timer (step S420), and set it up beforehand. It compares (step S430). 
Here, it is t1 . It is set up as time amount taken for a value to be in the condition of 
the temperature in the passage of oxidation exhaust gas having fully lowered the 
temperature after a halt of operation of fuel cell equipment 10A was directed, and 
the generation water in oxidation exhaust gas having condensed, and having 
been stored in the drain 70. At this example, it is this T1 . The value was set up in 
30 minutes. 

[0100] It sets to step S430 and elapsed time t is the above t1 . When it is judged 
that it exceeded, CPU34 outputs a driving signal to a bulb 76, and carries out 



predetermined time disconnection of the bulb 76 (step S440). The water of 
condensation stored by the storage-of-water section 72 of a drain 70 is 
discharged out of fuel cell equipment 10A by this. This routine will be ended, if a 
bulb 76 is opened in step S440 and the water of condensation is discharged. 
[0101] According to fuel cell equipment 10A of the 3rd example constituted as 
mentioned above, the water of condensation produced in piping with lowering of 
temperature at the time of a halt of fuel cell equipment 10A is stored in the 
storage-of-water section 72 in a drain 70. Here, since the water of condensation 
is discharged from the inside of a drain 70 by opening a bulb 76 after fuel cell 
equipment 10A suspends operation and predetermined time amount passes, the 
water of condensation does not remain in the passage of oxidation exhaust gas 
after the shutdown of fuel cell equipment 10A. Therefore, also when outside air 
temperature falls after the shutdown of fuel cell equipment 10A, the 
inconvenience resulting from the water of condensation being frozen in passage 
mentioned already does not arise. Moreover, since there is no possibility that the 
water of condensation may be frozen in passage, when resuming operation of 
fuel cell equipment 10A next time, in order to dissolve the frozen water of 
condensation, it is not necessary to heat the oxidation exhaust gas way 61, and 
long duration is not required at the time of resumption of operation, or energy for 
heating is not consumed vainly at it. 

[0102] Moreover, on the oxidation exhaust gas way 61 in fuel cell equipment 10A 
of this example, the water of condensation which wrote as forming a drain 70 in 
the location which passage bends and serves as a low location according to the 
configuration of passage, and was produced in the oxidation exhaust gas way 61 
is easily led in the storage-of-water section 72 according to the configuration of 
passage. Here, the number of the drains 70 formed in the oxidation exhaust gas 
way 61 is [ that what is necessary is just to determine according to the 
configuration and passage length of the oxidation exhaust gas way 61 ] good 
also as forming only one drain 70, when the die length of the oxidation exhaust 
gas way 61 is short enough. Moreover, only by being based on the configuration 



of the oxidation exhaust gas way 61 , as described above, when it is hard to lead 
the water of condensation in a drain 70, it is good also as supplying oxidation gas 
in the oxidation exhaust gas way 61 , and leading the water of condensation in 
the storage-of-water section 72 until it continues actuation of a compressor 48 
also after a generation of electrical energy with a fuel cell 20 stops, and it opens 
a bulb 76. 

[0103] Although the above-mentioned example explained the drain 70 formed in 
the oxidation exhaust gas way 61 , in fuel cell equipment 1 0A of this example, the 
drain 70 is similarly formed in the position on the passage and the water recovery 
way 64 in a condenser 62. That is, also on the condenser 62 and the water 
recovery way 64, the drain 70 is formed in the location which passage bends and 
serves as a low location like the oxidation exhaust gas way 61, and it has the 
composition of preventing the inconvenience by discharging the water of 
condensation from the inside of passage at the time of the shutdown of fuel cell 
equipment 10A, and the water of condensation being frozen. 
[0104] Or in the configuration of the 3rd example of the above, the above- 
mentioned drain 70 cannot be formed in the water recovery way 64, but it can 
also consider as the configuration to leave about freezing of the water of 
condensation in the water recovery way 64. Since the oxidation exhaust gas way 
61 and a condenser 62 are passage through which the oxidation exhaust gas 
discharged from a fuel cell 20 passes, if such passage is closed by the frozen 
water of condensation, supply of the oxidation gas to a fuel cell 20 will cause 
trouble. Therefore, it is indispensable to consider as the condition that these gas 
passagewaies are not blockaded at the time of start up of fuel cell equipment 10. 
On the other hand, since it is not the passage through which oxidation exhaust 
gas passes, also when passage is closed by the frozen water of condensation, 
after the water recovery way 64 starts operation of fuel cell equipment 10, it can 
be considered as the configuration which melts the water of condensation frozen 
in the water recovery way 64. 

[0105] Although it considered as the configuration which removes the water of 



condensation from the inside of passage by discharging from the exhaust port 74 
of a drain 70 in the 3rd example of the above after storing the water of 
condensation in a drain 70, it is good also as a configuration which removes the 
water of condensation from the inside of passage by introducing elevated- 
temperature gas in the oxidation exhaust gas way 61 at the time of the shutdown 
of fuel cell equipment, and drying the inside of the oxidation exhaust gas way 61 . 
That is, it is good also as preventing that make the water of condensation in 
passage evaporate, discharge out of fuel cell equipment with elevated- 
temperature gas, and the water of condensation is frozen in passage by the 
introduced elevated-temperature gas. The configuration using the exhaust gas 
discharged from the heating apparatus which was put side by side to below as 
the 4th example, and was put side by side to the reformer as the above- 
mentioned elevated-temperature gas is shown. 

[0106] Drawing 9 is an explanatory view showing the configuration of fuel cell 
equipment 1 0B of the 4th example. Since fuel cell equipment 1 0B is equipped 
with the almost same configuration as the fuel cell equipment 10 of the 1st 
example, the same number is given to a common configuration, detailed 
explanation is omitted, and only a different configuration from the fuel cell 
equipment 10 of the 1st example is explained below. 

[0107] Fuel cell equipment 10B of the 4th example was not equipped with the 
methanol addition way 66 with which the fuel cell equipment 10 of the 1st 
example is equipped, but is equipped with the combustion gas installation way 69 
which introduces instead the combustion gas discharged from an evaporator 17 
in the oxidation exhaust gas way 61. The combustion gas installation way 69 
branched from the combustion gas fork road 58, and is connected to the upper 
section of the oxidation exhaust gas way 61. Bulb 69B is prepared in the 
combustion gas installation way 69, and if this bulb 69B will be in an open 
condition, supply of a combustion gas will be attained to the oxidation exhaust 
gas way 61. It connects with the control section 30, and bulb 69B is opened and 
closed here by the driving signal outputted from a control section 30. 



[0108] Drawing 10 is a flow chart which expresses a manipulation routine with 
fuel cell equipment 10B of the 4th example at the time of a halt performed at the 
time of a halt of operation. If a halt of operation of fuel cell equipment 10B is 
directed by approaches, such as a directions input by the operator to a 
predetermined actuation switch, a manipulation routine will be performed at the 
time of a halt of a control-section 30 odor lever. 

[0109] When this routine is performed, CPU34 outputs a signal to the pump 68 
arranged in the original fuel-supply way 50 first, stops operation of a pump 68, 
and makes supply of the original fuel from water and the methanol tank 14 to a 
reformer 16 stop (step S500). A halt of supply of the original fuel to a reformer 16 
begins to reduce the throughput in each part which constitutes a reformer 16 as 
mentioned already. Next, a driving signal is outputted to bulb 55A and bulb 69B, 
bulb 55A is changed into a closed state, bulb 69B is changed into an open 
condition, and the passage of the combustion gas discharged from a burner 15 is 
changed (step S510). The hot combustion gas discharged from a burner 15 
comes to be introduced in the oxidation exhaust gas way 61 via an evaporator 17 
by activation of step S510. 

[0110] Next, CPU34 resets the predetermined timer with which the interior of a 
control section 30 is equipped (step S520). That is, measurement of the time 
amount after a halt of operation of fuel cell equipment 10 is directed is started by 
substituting 0 for the variable t showing time amount. Furthermore, a driving 
signal is outputted to a bulb 44 and this bulb 44 is made into an open condition 
(step S530). By making a bulb 44 into an open condition, supply of a methanol is 
started from the methanol tank 13 to a burner 15. If supply of the original fuel to a 
reformer 16 is suspended in step S500 mentioned already, the amount of fuel 
gas supplied to a fuel cell 20 also begins to decrease, and while the amount of 
generations of electrical energy in a fuel cell 20 falls in connection with it, the 
combustion gas supplied to a burner 15 from a fuel cell 20 will also begin to 
decrease. By starting supply of a methanol to a burner 15 by making a bulb 44 
into an open condition in step S530, the fuel for the combustion in a burner 15 is 



secured, and the hot combustion gas of an amount continues being enough 
discharged from a burner 15. 

[0111] Thus, by introducing a hot combustion gas, the water of condensation 
which was being generated in the duct carries out temperature up, and 
evaporates on the oxidation exhaust gas way 61. The vaporized water of 
condensation is led to a condenser 62, and is discharged out of fuel cell 
equipment 10B with a combustion gas from this condenser 62 by the combustion 
gas. At this time, the water of condensation which remained in the condenser 62 
is also evaporated by the combustion gas, and is discharged out of fuel cell 
equipment 10B. 

[0112] In addition, as for the location which the combustion gas installation way 
69 connects to the oxidation exhaust gas way 61 , it is desirable to prepare in the 
upstream (connection side with a fuel cell 20) more. By this, dryness of the 
oxidation exhaust gas way 61 whole can be made into more sufficient thing. 
[0113] Next, CPU34 is the predetermined value t2 which read the elapsed time t 
after a halt of operation of fuel cell equipment 10B is directed from the above- 
mentioned timer (step S540), and set it up beforehand. It compares (step S550). 
Here, it is t2. Since it begins to introduce a combustion gas in the oxidation 
exhaust gas way 61 , the value is set up as time amount taken to evaporate the 
water of condensation in the oxidation exhaust gas way 61 and a condenser 62, 
and to fully dry the inside of such passage. What is necessary is just to suppose 
that this value is suitably set up with a configuration, die length, etc. of passage. 
[0114] It sets to step S550 and elapsed time t is the above t2. When it is judged 
that it exceeded, CPU34 outputs a driving signal to a bulb 44, and makes a bulb 
44 a closed state (step S560). Supply of the methanol to a burner 15 is 
suspended by this, and the combustion reaction in a burner 15 is completed by it. 
CPU34 ends this routine after activation of step S560. 
[0115] According to fuel cell equipment 10B of the 4th example constituted as 
mentioned above, after the water of condensation generated in the oxidation 
exhaust gas way 61 and the condenser 62 at the time of a halt of fuel cell 



equipment 10B is evaporated by the hot combustion gas, it is discharged out of 
fuel cell equipment 10B. Therefore, also when outside air temperature falls after 
the shutdown of fuel cell equipment 10B, the inconvenience resulting from the 
water of condensation being frozen in passage mentioned already does not arise. 
Moreover, since there is no possibility that the water of condensation may be 
frozen in passage, when resuming operation of fuel cell equipment 10B next time, 
in order to dissolve the frozen water of condensation, it is not necessary to heat 
passage, such as the oxidation exhaust gas way 61 , and long duration is not 
required at the time of resumption of operation, or energy for heating is not 
consumed vainly at it. 

[0116] Although the combustion gas discharged from a burner 15 was used in 
fuel cell equipment 10B of the 4th above-mentioned example in order to dry the 
inside of the oxidization exhaust gas way 61, it is good also as using gas other 
than the combustion gas which will be discharged from a burner 15 in the inside 
of the oxidization exhaust gas way 61 if it is elevated-temperature gas in which 
temperature up is possible enough. If it is gas discharged from the elevated- 
temperature section with which equipment equipped with fuel cell equipment 10B 
was equipped and is gas which has the heating value which can make the water 
of condensation fully evaporate, the same effectiveness as the above-mentioned 
example can be acquired. 

[0117] It also becomes possible to remove the generation water in the water 
recovery way 64 by writing introducing into the oxidation exhaust gas way 61 the 
combustion gas discharged from a burner 15 in the 4th above-mentioned 
example, and introducing the above-mentioned combustion gas in the water 
recovery way 64, although it became possible to remove the generation water in 
the oxidation exhaust gas way 61 and a condenser 62. Fuel cell equipment 10C 
equipped with such a configuration is shown in drawing 1 1 . 
[0118] In addition to the configuration of fuel cell equipment 10B, fuel cell 
equipment 10C shown in drawing 1 1 is equipped with the combustion gas fork 
road 80 which branches from the combustion gas installation way 69. It has 



connected with the water recovery way 64, and this combustion gas fork road 80 
can introduce the combustion gas supplied by the combustion gas fork road 80 
from a burner 15 in the water recovery way 64. If a manipulation routine and the 
same routine are performed at the time of a halt shown in drawing 10 at the time 
of the shutdown of fuel cell equipment 10C of such a configuration, bulb 55A will 
be in a closed state by processing corresponding to step S510, bulb 69B will be 
in an open condition, and the combustion gas emitted from a burner 15 will be 
introduced in the water recovery way 64 with the oxidation exhaust gas way 61 . 
Thus, by introducing a combustion gas in passage, the most evaporates the 
water of condensation in the oxidation exhaust gas way 61 , a condenser 62, and 
the water recovery way 64, it is emitted out of fuel cell equipment 10C, and the 
inside of the above-mentioned passage can fully be dried. 
[0119] In addition, although the publication was omitted by the manipulation 
routine (refer to drawing 8 and drawing 10 ) at the time of a halt of the 3rd and 
4th examples mentioned already, in case a manipulation routine is performed at 
the time of these halt, it is desirable at the time of a halt in the fuel cell equipment 
10 of the 1st example shown in drawing 4 like a manipulation routine to judge 
first whether actuation which prevents freezing of passage is performed. That is, 
the existence of a direct directions input etc. is judged and it judges [ which is 
depended on the data (mean temperature etc.) about the outside air temperature 
at the time of a halt of fuel cell equipment, and outside air temperature, the 
information about a period with fear of freezing memorized beforehand or a user 
like step S200 of drawing 4 ] whether the combustion gas to the scupper and 
passage from a drain is introduced. Consumption of the energy which the 
actuation for the anti-freeze mentioned already takes can be held down at a 
stage without fear of such a configuration, then freezing. 
[0120] In the 1st and 2nd examples mentioned already, by lowering the 
congealing point of the water of condensation which remains in the passage of 
oxidation exhaust gas, freezing of the water of condensation was prevented and 
freezing was prevented by the 3rd and 4th examples by removing the water of 



condensation from the inside of the passage of oxidation exhaust gas. It has 
prevented that the inconvenience that the condensed generation water will be 
frozen in passage and will take up passage with considering as such a 
configuration arises. By forming a water supplement means to supplement with 
the water of condensation the inner surface of the duct which forms passage as 
the 5th example in below shows the configuration whose reservation of a gas 
passageway is enabled, also when the water of condensation is frozen in 
passage. 

[0121] Since fuel cell equipment 10D of the 5th example has the almost same 
configuration as the fuel cell equipment 10 of the 1st example, the same number 
is given to a common configuration and detailed explanation is omitted. It does 
not have the methanol addition way 66 where fuel cell equipment 10D supplies a 
methanol to the oxidation exhaust gas way 61 from the methanol tank 13 unlike 
fuel cell equipment 10. Moreover, the oxidation exhaust gas way 61 in fuel cell 
equipment 10D, the condenser 62, and the water recovery way 64 equip the 
internal surface with the mesh structure as a water supplement means. 
[0122] Drawing 12 is a sectional view which expresses the configuration of the 
oxidation exhaust gas way 61 typically. As shown in drawing 12 , the oxidation 
exhaust gas way 61 is equipped with the mesh section 82 over the internal 
surface. This mesh section 82 is the mesh structure for holding the water of 
condensation produced in the oxidation exhaust gas way 61 in the tube wall 
surface section of the oxidation exhaust gas way 61. The foaming nickel formed 
so that the granularity of a mesh might be set to about 0.5mm constituted this 
mesh section 82 from this example. On the oxidation exhaust gas way 61 
equipped with such the mesh section 82, if the water of condensation arises 
inside, by capillarity, the produced water of condensation will be transmitted in 
the inside of the mesh section 82, and will come to spread. Although drawing 12 
showed the configuration of the oxidation exhaust gas way 61, also in the 
passage which constitutes a condenser 62 and the water recovery way 64, the 
same mesh section 82 as the oxidation exhaust gas way 61 is formed in the 



internal surface. 

[0123] Also when the water of condensation which outside air temperature falls 
after the shutdown of fuel cell equipment 10D, and remains in passage is frozen 
according to fuel cell equipment 10D of the 5th example constituted as 
mentioned above, the water of condensation does not take up the duct in which 
the water of condensation which only freezes in the condition were held in the 
mesh section 82, and was frozen forms the oxidation exhaust gas way 61 , a 
condenser 62, and the water recovery way 64. Therefore, when resuming 
operation of fuel cell equipment 10D next time, in order to dissolve the frozen 
water of condensation, it is not necessary to heat passage, such as the oxidation 
exhaust gas way 61, and long duration is not required at the time of resumption 
of operation, or energy is not vainly consumed at it for heating. 
[0124] Although [ the 5th example of the above / the mesh section 82 ] 
constituted with firing nickel, shaping in the mesh structure of the granularity 
which can be held on a duct front face is possible in the water of condensation, 
and as long as it is stable construction material, the mesh section 82 may be 
formed according to other construction material to the temperature of oxidation 
exhaust gas and oxidation exhaust gas at the time of operation of a fuel cell 20. 
For example, it is what carried out nickel plating of the firing urethane, and it is 
also desirable to constitute the mesh section 82. Here, the duct which forms the 
oxidation exhaust gas way 61 formed the oxidation exhaust gas way 61 with 
stainless steel by this example to the temperature of oxidation exhaust gas and 
oxidation exhaust gas at the time of operation of a fuel cell 20 that what is 
necessary is just stable construction material. 

[0125] Although [ the 1st explained above thru/or the fuel cell equipment of the 
5th example ] it has a solid-state polyelectrolyte mold fuel cell as a fuel cell, 
generation water is produced in a cathode side with progress of electrochemical 
reaction, and if it is the fuel cell of a configuration of that the water of 
condensation remains on an oxidation exhaust gas way, the same effectiveness 
can be acquired even if it is the fuel cell of other type. Or with the fuel cell which 



produces generation water in an anode side with progress of an electrification 
study reaction, it becomes possible to prevent the inconvenience resulting from 
the water of condensation being frozen in passage by applying the configuration 
mentioned already to a fuel exhaust gas way like the solid oxide fuel cell using 
the solid electrolyte which has oxide ion conductivity. 

[0126] Although the example of this invention was explained above, as for this 
invention, it is needless to say that it can carry out with the aspect which 
becomes various within limits which are not limited to such an example at all and 
do not deviate from the summary of this invention. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is a block diagram showing the outline of the configuration of the 
fuel cell equipment 10 which is one suitable example of this invention. 
[Drawing 2] It is the cross section showing the configuration of the single eel 28 
with which a fuel cell 20 is equipped. 

[Drawing 3] It is the explanatory view showing the coagulation temperature of 
water and a methanol. 



[Drawing 4] It is the flow chart with which a manipulation routine is expressed at 
the time of a halt performed in the fuel cell equipment 1 0 of the 1 st example. 
[Drawing 5] It is an explanatory view showing signs that the starting time amount 
required at the time of start up was compared about the fuel cell equipment 10 of 
the 1st example, and conventional fuel cell equipment. 

[Drawing 6] It is a flow chart showing the methanol addition manipulation routine 
performed in the fuel cell equipment 10 of the 2nd example. 
[Drawing 7] It is the explanatory view showing the configuration of a drain 70. 
[Drawing 8] It is the flow chart with which a manipulation routine is expressed at 
the time of a halt performed in fuel cell equipment 1 0A of the 3rd example. 
[Drawing 9] It is an explanatory view showing the outline of the configuration of 
fuel cell equipment 10B of the 4th example. 

[Drawing 10] It is the flow chart with which a manipulation routine is expressed at 
the time of a halt performed in fuel cell equipment 10B of the 4th example. 
[Drawing 1 1] It is an explanatory view showing the outline of the configuration of 
fuel cell equipment 10C. 

[Drawing 12] It is a cross section showing the configuration of the oxidation 
exhaust gas way 61 in fuel cell equipment 10D of the 5th example. 
[Description of Notations] 
10, 10A-10D -- Fuel cell equipment 

12 -- Hara fuel reservoir equipment 

13 -- Methanol tank 

14 -- Water and methanol tank 

15 - Burner 

16 - Reformer 

17 - Evaporator 

18 -- Refining section 

19 -- CO selective oxidation section 

20 -- Fuel cell 

21 -- Electrolyte membrane 



22 -- 


Anode 


23 -- 


Cathode 


24 25 -- Separator 


24P 


— Fuel gas passage 


25P 


— Oxidation gas passageway 


28 — 


Single eel 


30 — 


Control section 


32 — 


Input/output port 


34 — 


CPU 


36 — 


ROM 


38 -- 


RAM 


40 -- 


Passage 


41 -- 


Bulb 


42 -- 


Specific gravity sensor 


43 -- 


Methanol passage 


44 - 


Bulb 


45 47 -- Blower 


46 -- 


Air supply way 


48 -- 


Compressor 


49 -- 


Carbon monoxide sensor 


50 -- 


The Hara fuel-supply way 


51 52 -- Gas passageway 


52 -- 


Air supply way 


53 -- 


Fuel-supply way 


54 -- 


Combustion gas supply way 


55 -- 


Combustion gas way 


56 -- 


Combustion gas way 


57 -- 


Combustion gas way 


58 -- 


Combustion gas fork road 



55A, 58A - Bulb 



59 -- Oxidation gas supply way 

60 -- Fuel exhaust gas way 

61 -- Oxidation exhaust gas way 

62 -- Condenser 

64 ~ Water recovery way 

66 -- Methanol addition way 

67 68 -- Pump 

69 -- Combustion gas installation way 
69B - Bulb 

70 -- Drain 

72 -- Storage-of-water section 
74 - Exhaust port 
76 -- Bulb 

80 -- Combustion gas fork road 
82 -- Mesh section 



[Translation done.] 
* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not 

reflect the original precisely. 

2.**** shows the word which can not be translated. 

3. In the drawings, any words are not translated. 
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